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THE FIRST TWELVE YEARS OF THE 
MYCOLOGICAL SOCIETY 
OF AMERICA^ 

Harry Morton Fitzpatrick 
(with group photograph) 

At the second winter meeting of the Mycological Society of 
America, held at Boston, December 28-30, 1933, the office of 
Historian was established. An amendment to the Constitution 
was adopted there which reads: ‘‘The Council shall name a 
Historian to serve for an indeterminate period of years. It shall 
be the duty of the Historian to accumulate and preserve facts, 
papers, photographs, and other materials pertinent to a perma- 
nent historical record of the Society. The Historian shall not 
become a member of the Council by virtue of his office as 
Historian.” 

The office remained unfilled until late in December, 1936, when 
the writer became its first incumbent. Having served as Secre- 
tary-Treasurer of the Society during its first four years, he was 
already in possession of detailed records of that period. Also, 
he was thoroughly conversant with the viewpoints and events 
which had led to the formation of the new organization, and had 
just emphasized his interest in historical matters by giving, as 
' Retiring President, an address entitled, “Historical Background 
of the Mycological Society of America” (Mycologia 29: 1). In 
accepting appointment to the new office and in giving considera- 

^ First report of the Society Historian, covering the years 1931-194v3. 

[Mycologia for November-December (35: 595-682) was issued 
December 1, 1943] 
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tion to the responsibilities involved, it setMiied to him tlint the 
preservation of materials for the Archives should lx* re.uanltMl as 
constituting only one of his logical functions. It af)|H‘ari*d d(- 
sirable, in addition, that a complete and ordt‘rl\' ivconl ha kept 
of the vital statistics and essential activiti(‘S of the organization, 
and that occasionally, perhaps at ten- f)r lifleeii-vear intervals, 
formal reports be published in which the scattenxl <lata of int(‘n*st 
to the membership and posterity would be l)rought together. It 
was felt that a series of such reports, prepaimd b\' suct'essiw* 
Historians, would constitute an index to accumulating materials 
of historical significance, some of which niiglit otlu'rwise lx* lost. 
It is hoped that some future Historian, possessed of the abilities 
that this distinguished title connotes, will be stimulated b\‘ the 
availability of these records to prepare a history of mycologicid 
endeavor and attainment in America. 

Our Society is now in its twelfth year. Its tenth annual winter 
meeting was held at Dallas, Texas, in December, 1941. The 
meeting scheduled for New York City the following uariter was 
cancelled at the request of the Federal Office of 'rraiisportatioii. 
Probably, we shall not be brought together again before the end 
of the war. In this interval of cessation of normal Societ}* ac- 
tivities an especially favorable opportunity has been presented 
for preparation of a statement covering the afi'airs of our organi- 
zation throughout somewhat more than the first decade of its 
existence. In attempting to make the report complete ami 
accurate, we have felt that some of our contemporaries woul<! 
approve of its preparation and find it a convenient source of 
reference. Though it is not unlikely that some others will rc‘gard 
the data incorporated as inconsequential, we haw fouml justi- 
fication for their inclusion in the realization that, had similar 
records of the activities of earlier groups of mycologists been 
carefully preserved, they would now be most valuabk* and 
interesting. 

ARCHIVES 

The task of accumulating photographs, letters, miscellaneous 
printed matter and other materials for permanent preservation 
in the Archives of the Society has been seriously undertaken. 
In 1937, a note was placed in Mycologia (29: 650) requesting 
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members to file all such desiderata with the Historian, especially 
photographs of groups and individuals in attendance at the 
various meetings. Though there has been a reasonably satis- 
factory response, many more such items should be deposited 
regularly. 

At present the materials composing the Archives fill five vol- 
umes and occupy eight or ten inches of shelf space. The volumes 
have been bound uniformly, and are arranged as nearly as possible 
in chronological sequence. As the years pass it is hoped that 
others will be added to them. As such materials are largely 
irreplaceable, it has seemed to us that they should not pass from 
the hands of the Historian into those of his successors, lest in 
time through mishap they be lost. The Council has concurred 
in this viewpoint, and with its approval they have been placed 
on permanent deposit in the Library of the New York Botanical 
Garden with the definite understanding that, though available 
for consultation, they are not to be loaned.^ Director William J. 
Robbins has accepted the volumes, and expressed the opinion 
that ^'as time passes original material of this type will become 
increasingly important.” 

The first volume is composed of the replies received to the 
questionnaire sent out by H. H. Whetzel in July 1931, in which 
he sought the opinion of American mycologists with respect to 
the desirability of establishing an independent mycological soci- 
ety to replace the Mycological Section of the Botanical Society 
of America. All the replies received are included. They present 
clearly the viewpoints held at that time by American botanists, 
mycologists and plant pathologists with respect to the need for 
such an organization. The vote was overwhelmingly in the 
affirmative, and led to the formation of the Society the following 
December. A critical tabulation of the vote was presented and 
discussed by the writer in Mycologia (29: 21). This volume of 
the Archives contains a similar resume. 

2 In this action we have followed the precedent established by the Botanical 
Society of America in depositing at the New York Botanical Garden the two old 
volumes constituting the Proceedings and Register of the earlier Botanical 
Club of the American Association for the Advancement of Science (Mycologia, 
29: 9). We have felt that such materials are more likely to be permanently 
preserved in an exclusively botanical library. 
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During the latter part of 1932, before and during the fonrial 
organization of the Society at Atlantic City, 243 individuals 
were enrolled as charter members. In late December, following 
the adoption of Mycologia as our official organ of publication, 
the Council ruled that all personal subscribers to the journal who 
should express the desire to join the Society during the (‘arl\- 
months of 1933 should also be included. Thirt\-six did so. 
Though a relatively small number of individuals, asscanbled at 
New Orleans in December, 1931, had voted the Societ\' into 
existence, the charter membership as thus defined embraces 279 
names (Mycologia 26 : 108 ; 29 : 23). The second volume of the 
Archives includes only material concerned with the charter mem- 
bership. It is composed chiefly of membership application 1 )Iimks 
arranged in alphabetical order. These bear the signatur(‘s of 
most of the mycologists of this country and Canada. 

The third volume is composed almost entirely of letters. 
These were written during the years 1931 to 1943 inclusive, but 
deal chiefly with the early days of the Society and with events 
which led to its formation. They total several hundred, The>' 
were written mostly by officers of the organization and b\’ others 
who from time to time took an active part in its affairs. They 
have been arranged chronologically, and if read in that order 
reveal clearly the activities and influence of a number of indi- 
viduals. Discrimination has been used in their selection, in the 
desire to avoid inclusion of personal matters or harmful materials. 
Various inclosures are scattered among them. In consec|iu*nce, 
the volume contains a complete set of the mimeographed sln^ets 
distributed by the Secretary-Treasurer during .the first year of 
the Society's existence, when funds were not yet a\^aiial>k‘ for 
printing. Similar mimeographed material, provided at the sum- 
mer forays, is also included. The volume contains the prelimi- 
nary draft of our Constitution and By-Laws and several tentative 
drafts of the contract between the Society and the New ^4>rk 
Botanical Garden, framed while negotiations were under wax- 
looking toward the adoption of Mycologia as our official organ. 
The contract as finally drawn up, bearing the signatures of 
Director Elmer D. Merrill and the Secretary-Treasurer, accom- 
panies their correspondence. 
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The fourth volume consists wholly of printed matter. It in- 
cludes programs of the meetings, copies of the six Year Books 
issued for 1934-1939, membership lists printed subsequently in 
Mycologia^ reprints of the presidential addresses, a set of the 
accompanying photographs of the Presidents, and other mis- 
cellaneous items such as amendments to the Constitution and 
reports on summer forays. 

The fifth volume is of the nature of a portfolio and has been 
provided as a repository for photographic prints, picture post 
cards, newspaper clippings, sample ballots, and other miscella- 
neous written and printed matter of historical interest. The 
meetings of the Society constitute the units in connection with 
which this material has been arranged. The portfolio includes 
large, heavy, manila envelopes, one for each meeting to date, and 
in each of these the mementos of a single meeting have been filed. 
The writer is convinced that such an accumulation will, in time, 
have appreciable value. As to its interest for the younger gen- 
eration of mycologists there can be no question. At the summer 
meeting of 1938, at Duchesnay, Quebec, and at that of 1939, at 
Gatlinburg, Tennessee, enlarged photographs were posted show- 
ing the groups in attendance at earlier forays. The keen interest 
with which these were scrutinized left no doubt of the desirability 
of preserving such records for the information and pleasure of 
those who shall follow after us. Already these pictures contain 
faces of beloved and distinguished members who will not again 
greet us at winter meeting or summer foray. 

THE FIRST YEAR 

The Mycological Society of America was founded at New 
Orleans, December 29, 1931, at the last business session of the 
Mycological Section of the Botanical Society of America, which 
thus terminated its own existence (Mycologia 24: 246; Science 
75: 159). The action was taken in Room 213 of the Science 
Building of Tulane University, F. J. Seaver, chairman of the 
Section, presiding at the session. The group then elected an 
organizing committee of five members to serve during the follow- 
ing year. Its chairman, Wm. H. Weston, Jr., was designated the 
first President of the Society, the writer was selected to serve as 
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Secretary-Treasurer, and the other three members were chosen 
as Councilors. During 1932, this committee handled various 
problems of organization. An invitation was sent out urging all 
persons interested in the fungi to become charter members, and 
arrangements were made for holding the first meeting of the 
Society at Atlantic City in December in affiliation with the 
American Association for the Advancement of Science (Myco- 
logia 24: 515). ^ tentative contract was drawn up with the 

New York Botanical Garden providing for adoption of Mycologia 
as the official organ of publication, and in November a mimeo- 
graphed program (Mycologia 29: 650) was mailed in which an 
open business session for final organization of the Society was 
announced. All persons who had asked to be listed as charter 
members were invited to take an active part in the proceedings. 

WINTER MEETINGS 

The first winter meeting of the Society was held, December 
28-30, 1932, at Atlantic City, with headquarters at the Traymore 
Hotel. At the open business session, under the chairmanship of 
President Weston, the organization of the Society was quickly 
accomplished with essentially unanimous votes on all motions 
introduced. The Constitution and By-Laws were approved, and 
officers for 1933 were elected (Mycologia 25 : 66, 152). Mycologia 
was. adopted and a new editorial board was chosen. Its mem- 
bers then elected V. J. Seaver editor-in-chief. The mycological 
sessions were well attended. The President gave as his retiring 
address a biographical sketch and eulogy of Roland Thaxter.’^ 

Nine other winter meetings have been held, none of them 
having, of course, as great historical interest as the first. The 
mycological programs, throughout the decade, at times have con- 
tained papers of exceptional interest and importance. Publica- 
tion of abstracts of the papers presented at the meetings has 
been successfully opposed from the beginning by the taxonomists 
who have experienced difficulties resulting from inclusion of new 
generic and specific names in such abstracts. It seems to the 
Historian, nevertheless, that some record of the content of papers 

3 Though Professor Thaxter had voted in favor of the formation of the So- 
ciety, his death occurred in April, 1932, before he had become a member. 
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presented at the meetings should be preserved. As the programs 
have not been published in Mycologia, and as many members 
doubtless discard the copies provided in pamphlet form for use 
at the meetings, it has been especially desirable that a complete 
set of the latter be incorporated in the Archives. 

Looking back over the programs of ten successive winter meet- 
ings, an increasing interest in certain phases of mycology and in 
various groups of the fungi is evident. Medical mycology has 
assumed a more prominent position, and a closer cooperation 
between the fields of medicine and taxonomic mycology has 
gradually developed. An increase in the number of students 
interested chiefly in the Phycomycetes has caused the scheduling 
in some years of a session given over exclusively to papers dealing 
with members of that group. Indeed, when there are so many 
competing, simultaneous programs of affiliated organizations, 
segregation of papers dealing with a limited interest has evident 
advantages. In works no hardship on members whose interests 
are broad, and will probably be increasingly evident in the 
sessions of the future. 

At several meetings, significant business items have been 
handled. At Indianapolis in December 1937, the By-Laws (sec- 
tion 5) were amended to prohibit unauthorized use of the name 
of the Society for “advertising or other business ventures.” At 
the last meeting, held at Dallas in 1942, article 5 of the Constitu- 
tion was changed to provide that the Council shall contain four 
Councilors instead of two. It was designated also that two of 
these shall be from west of the Mississippi River and two from 
east of it, and that one from each region shall be elected annually. 

From the beginning, it has been customary for the Retiring 
President to address the Society at the close of its open business 
session on the first day of the annual winter meeting. The 
address, accompanied by his portrait, is later printed in Myco~ 
logia. In Table I, a list of the winter meetings is given. In it 
the reference which follows the name of the President is to his 
address. The citations which follow the name of the city refer 
to official announcements and reports. In these the exact dates 
of the meetings are given, the headquarters hotels are named, 
and information concerning the sessions is provided. 
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FORAYS 

At the organization of the Society at Atlantic City there was 
a very definite sentiment in favor of holding summer meetings. 
It was urged also that these be primarily of the nature of field 
excursions or collecting expeditions. Influenced by this view- 
point, the Council empowered the Vice-President to arrange for 
the first of these meetings for the summer of 1933. It was held 
in xAugust at Highlands, North Carolina, was a successful and 
pleasant occasion, and established a pattern which has since been 
followed. Borrowing the name used by the British Mycological 
Society, the Highlands meeting was called the Mycological Foray. 
The name was not unfavorably received, and has been applied to 
all the following summer meetings. On the occasion of these 
forays, formal programs, usual at scientific assemblages, with 
presentation of papers based on the results of research, have been 
avoided. Morning excursions into the fields and forest are com- 
monly followed by afternoon sessions in the laboratory. Identi- 
fications of collections are made for future listing in Mycologia, 
and the more interesting finds are preserved for deposit in the 
collectors’ herbaria. As national authorities on various groups 
of fungi are usually in attendance, the younger students are 
afforded an exceptional opportunity for valuable contacts. Per- 
sonal association, with exchange of opinions on fresh specimens 
at the time of their collection, is especially valuable to individuals 
engaged in the study of the same group of forms. Some students 
bring to the foray extensive collections of notes, photographs, 
and specimens for use in making comparisons with freshly 
collected materials. In the aggregate a considerable number of 
books are usually available, and, though the laboratory facilities 
are sometimes not wholly adequate, much worthwhile study is 
nevertheless accomplished. 

Members attending the foray commonly come with wife, chil- 
dren, or friends. This gives the occasion a distinctly social 
aspect to which many look forward with considerable anticipa- 
tion. As most of those who attend come in the family auto- 
mobile, an interesting tour to points of non-mycological interest 
is often combined with the trip to the foray. In consequence of 
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these features the summer meeting has a value and charm not 
inherent in the winter program. 

In selecting the place of meeting it has been necessary to keep 
in mind not only the desire for good collecting and a satisfactory 
laboratory but also the need for adequate facilities for feeding 
and housing such a gathering. Though primitive conditions in 
the wilds are satisfactory to some of the younger and more rugged 
collectors, they are distasteful to others. The majority who 
attend are willing to drive several hundred miles to reach the 
meeting place, but selection of more remote collecting grounds 
results in poor attendance. This has limited the choice thus far 
to the eastern United States and adjacent Canada. In the 
summer of 1938, headquarters were established at the Forest 
Rangers School at Duchesnay, Quebec, about 20 miles north of 
the City of Quebec. The following August the meeting was held 
at Gatlinburg, Tennessee, in the extreme eastern end of the State 
in the Great Smoky Mountains National Park. These two points 
mark the limits, north and south, of the territory within which 
all the forays have been held. In the future, in consideration of 
the expressed wish of some members who live a considerable 
distance from the Atlantic seaboard, the attempt should perhaps 
be made to hold an occasional foray in the Middle West, Far 
West, or Deep South. Nine mycological forays were held in the 
nine successive summers of the years 1933-1941 inclusive. War 
time limitations on private automobile travel and other means 
of transportation made it undesirable to attempt to hold meetings 
in 1942 and 1943. 

It has been customary to print in Mycologia a statement of 
the plans for each coming foray, and to provide a report at its 
close in which a list of the fungi collected is included. These 
articles contain much detailed information of special interest to 
those who attend these summer meetings. As we have cited all 
of them in Table II, inclusion here of detailed discussion of 
individual forays is unnecessary. 

MEMBERSHIP LISTS 

Near the beginning of this paper, in the discussion of the 
Archives, a paragraph is included which provides information 
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concerning the charter membership. A list of the charter mem- 
bers, unaccompanied by addresses, was printed in Mycologia in 
1934 (26: 108). It includes 279 names. 

Following the organization of the Society in December, 1932, 
a year elapsed before sufficient funds had accumulated to defray 
the expense of printing an address list. In April, 1934, the first 
Year Book was distributed. In it, each member’s name was 
given, accompanied by his title, address, and mention of his 
special mycological interest. The booklet also contained the 
text of the Constitution and By-Laws, the contract with the 
New York Botanical Garden concerning Mycologia, and the 
annual financial statement of the Secretary-Treasurer. The 
officers of the Society for 1932, 1933, and 1934 were listed, and 
a brief statement concerning the various meetings held up to that 
date was included. The total membership had then grown to 
three hundred and fifteen. Five additional Year Books were 
prepared for the years 1935-1939 inclusive. Except that the 
color of the cover was changed annually, they correspond rather 
closely with the first in content and aspect.® As a source of 
ready reference the little volume was ,a very useful addition to 
the desk of the i\merican mycologist. However, as its annual 
preparation consumed considerable time and involved appre- 
ciable expenditure it was discontinued. In October, 1940, the 
Secretary-Treasurer mailed a statement to the members which 
reads: “The council has decided that instead of publishing a year- 
book each year the same list of members will be published once 
every three years in Mycologia, In this complete list the mem- 
ber’s name, field of interest or research, and address will be 
published as in the yearbook. This list will appear in Mycologia 
sometime during 1941 and the necessary data will be called for 
later. However, interim lists of new members and changes of 
address will be published in the off years.” 

The first address list published under the new plan appeared 
in Mycologia (33: 670) in December, 1941, and was designated 
‘^Directory 1940-1941.” The content is essentially the same as 
that of the Year Book except that an additional geographical 

® The cover of the booklet for 1934 was designed by Don B. Creager. The 
drawing on those which followed was made by W. Lawrence White. 
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directory is provided in which the names in the alphabetical list 
are rearranged on the geographical basis. The Society, in 1941, 
had attained a membership of approximately four hundred, and 
had members in twenty-four countries. A year later a supple- 
mentary address list appeared with twenty-five additional names 
(Mycologia 34: 706). Loss in membership is to be expected 
during the period of the war, but efforts are being made to obtain 
new members to offset this as far as possible (Mycologia 34: 
348). 

CONCERNING MYCOLOGIA 

The Society adopted Mycologia as its official organ of publi- 
cation in December, 193*2. It had been published throughout 
the preceding twenty-four years by the New York Botanical 
Garden, and a twenty-four year index was printed by the Garden, 
marking the end of the old regime (Mycologia 26: 477). At 
present, in 1943, the journal is in its thirty-fifth volume and its 
eleventh year under Society auspices. Strengthened by the sup- 
port of the entire body of American mycologists, and aided by 
a growing endowment fund (Mycologia 26: 191; 27: 551; 29: 
267; 30: 110; 31: 235; 32: 574; 34: 348) built up from private 
sources and from the sale of sets of the early volumes (Mycologia 
28: 85; 30: 244), it has gradually increased in size and in the 
number of its illustrations. 

Mycologia was established by the New York Botanical Garden, 
in 1909, to meet the need resulting from discontinuance of the 
Journal of Mycology. William Alphonso Murrill ^ served as its 
editor-in-chief throughout its first sixteen years. When he re- 
tired from the Garden staff in 1924, F. J, Seaver succeeded him 
in the editorship. Before the adoption of Mycologia by the 
Society, the cover of the journal bore the names of a dozen or 
more American and foreign mycologists who had accept|d the 
invitation of the editor-in-chief to serve with him as associate 

/’ The index volume contains a frontispiece portrait of Doctor Murrill and a 
short historical statement covering the affairs of the journal throughout its 
first twenty-four years. 

A blue cover bearing the seal of the Garden had been used from the begin- 
ning. With adoption of the journal by the Society, the present brown cover 
was substituted, and the date of issue of the numbers was changed (Mycologia 
25 : 65 ). 
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editors. By the terms of our contract with the Garden a new 
editorial board came into existence. It consists of five members 
elected by the Council of the Society and a managing editor 
named by the Garden. This board of six editors elects an editor- 
in-chief annually. Doctor Seaver has now served the Society 
continuously for eleven years in the dual capacity of managing 
editor and editor-in-chief. 

The membership of the first editorial board under Society 
auspices was announced by the Council, in December 1932, at 
Atlantic City, as follows: 

F. J. Seaver- — Managing Editor 

H. M. Fitzpatrick — to serve only during 1933 

J. A. Stevenson — to serve during 1933-1934 

F. A. Wolf — to serve during 1933-1935 

G. R. Bisby —to serve during 1933-1936 

E. B. Mains —to serve during 1933-1937 

Annually, thereafter, with the expiration of the term of office of 
a single editor, the Council has named a successor to serve for a 
five-year period. The following have been named to fill these 
vacancies. 

G. W. Martin — 1934-1938 

J. A. Stevenson — 1935-1939 (second term) 

F. A. Wolf — 1936-1940 (second term) 

J. N. Couch — 1937-1941 (resigned after serving 3 yrs.) 

F. K. Sparrow —1940-1941 (named for Couch’s unexpired term) 
S. M. Zeller -1938-1942 

H. S. Jackson -1939-1943 

J. A. Stevenson — 1940-1944 (third term) 

J. H. Miller —1941-1945' 

J. G. Hopkins -1942-1946 
A. H. Smith —1943-1947 

The board for 1943 consists of the last five in the list, and the 
managing editor. 

OFFICERS OF THE SOCIETY 

When the Society was voted into existence at New Orleans in 
December, 1931, officers were chosen to serve during 1932. They 
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were elected by those in attendance at the last business session 
of the Mycological Section of the Botanical Society of America, 
and constituted a committee empowered to complete the organi- 
zation of the new Society. A year later, at the first business 


TABLE III 

Past AND Present Officers of the Society 


President 

Vice-President 

1932 

Wm. H. Weston, Jr. 



1933 

C. L. Shear 

1933 

G. W. Martin 

1934 

H. S. Jackson 

1934 

B. 0. Dodge 

1935 

B. 0. Dodge 

1935 

John Dearness 

1936 

H. M. Fitzpatrick 

1936 

A. H. R. Buller 

1937 

John Dearness 

1937 

L. 0. Overholts 

1938 

L. 0. Overholts 

1938 

E. B. Mains 

1939 

H. H. Whetzel 

1939 

D. H. Linder 

1940 

D. H. Linder 

1940 

E. A. Bessey 

1941 

E. A. Bessey 

1941 

W. H. Snell 

1942 

E. B, Mains 

1942 

J. N. Couch 

1943 

J. N. Couch 

1943 

F. D. Kern 

Secretary-Treasurer 

Councilors 

1932-35 

H. M. Fitzpatrick 

1932 

N. E, Stevens 

1936-38 

D. H. Linder 

1932-33 

H. S. Jackson 

1939-41 

J. N. Couch 

1932-34 

C. R. Orton 

1942-44 

G. B. Cummins 

V 1934-35 

L. 0. Overholts 



1935-36 

C. L. Shear 



1936-37 

B. 0. Dodge 



1937-38 

H. M. Fitzpatrick 



1938-39 

Wm. H. Weston, Jr. 



1939-40 

L. 0. Overholts 



1940-41 

H. H. Whetzel 



1941-42 

F. D. Kern 



1942-43 

D. H. Linder 


Historian 

1943 

F. D. Heald 



1943-44 

E. B. Mains 

1937-43 

H. M. Fitzpatrick 

1943-44 

C. W. Dodge 


n W. W. Diehl was elected and his name appeared on the cover of the first 
issue of Mycologia for 1942. Being unable to serve, he resigned, and the 
Council then named G. B. Cummins to fill the vacancy. 


session of the Society at Atlantic City, officers nominated by 
this committee were elected to serve during 1933. Also, a con- 
stitution was adopted which provided for nomination and elec- 
tion of officers, thereafter, by mail, and specified that ballots be 
sent by the Secretary-Treasurer to the entire membership. Be- 
ginning with the year 1934, this democratic method has been 
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followed. In Table III a complete list of the past and present 
officers of the Society is provided. 

The Society names two representatives to serve on the Council 
of the American Association for the Advancement of Science. 
Similarly it has one representative on the National Research 
Council and one on the Editorial Committee of the American 
Journal of Botany. It also has several standing committees. 
The names of the representatives now acting and the present 
membership of these committees are listed in the Directory of 
the Society (Mycologia 33: 699). Earlier representatives are 
listed in the Year Books for 1937-1939 and in publications of the 
other organizations involved. The delegates of the Society at 
the Sixth International Botanical Congress at Amsterdam in 
1935 were D. H. Linder, F. J. Seaver, and C. L. Shear (Mycologia 
27: 226; 28: 92). We were represented on the council of the 
Third International Congress for Microbiology at New York in 
1939 by W. C. Coker. 

deaths 

In the following list the attempt has been made to include the 
names of all deceased members of the Society. We hope that 
none has been inadvertently omitted. It has seemed appropriate 
to include also the names of a few who were not members, but 
whose passing was noted in Mycologia nevertheless. Most of 
these were distinguished mycologists who died shortly before or 
soon after the formation of the Society. . The references provided 
are to obituaries or similar material. 

Arthur, Joseph Charles, b. 1850, d. 1942 (Mycol. 34: 601; Phytopath. 33: 428). 
Banker, Howard James, b. 1866, d. 1940, not a member (Mycol. 33: 341). 
Bartholomew, Elam, b. 1852, d. 1934 (Mycol. 27: 91). 

Blackford, Mrs. Eliza B., b. 1849, d. 1935 (Mycol, 24: 247; Year Book for 1937). 
Burnham, Stewart Henry, b. 1870, d. 1943 (Science 98: 318). 

Burt, Edward Angus, b. 1859, d. 1939 (Science 89: 405; Year Book for 1939). 
Clinton, George Perkins, b. 1867, d. 1937 (Mycol. 30: 481; Phytopath. 28: 304). 
Davis, John Jefferson, b. 1852, d. 1937 (Phytopath. 28: 303; also see in volume 
5 of the Archives a copy of Allen, Charles E., Birge, Edward A., Gilbert, 
Edward M. A tribute to Dr. J. J. Davis— with two portraits. Printed 
for private distribution by his daughter Marguerite Davis). 

Fairman, Charles Edward, b. 1856, d. 1934 (Mycol. 27: 229, 328). 

Forwood, Reginald, d. 1937 (Year Book for 1938). 

Galloway, Beverly Thomas, b. 1863, d. 1938, nota member (Mycol. 30: 597). 
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Goldsmith, Harry, b. 1889, d. 1939, teacher of biology and chemistry, and 
chairman of Science Department, Central High School, Newark, New Jer- 
sey (Year Book for 19v39). 

Kauffman, Calvin Henry, b. 1869, d. 1931, not a member (MycoL 23: 407; 24: 
265; Phytopath. 22: 271, 489). 

Kellerman, Karl Frederic, b. 1879, d. 1934, not a member (MycoL 26: 477). 
Kelly, Howard Atwood, b. 1858, d. 1943 (MycoL 35: 383; Science 97: 176). 
Krieger, Louis Charles Christopher, b. 1873, d. 1940 (MycoL 33: 241; 35: 383). 
Lewis, Mrs. Esther, d. 1934, joined the Society too late to be listed as a charter 
member and died before the Year Book for 1934 was issued (Mycol. 27: 
328; Year Book for 1935), 

Macbride, Thomas Huston, b. 1848, d. 1934 (Mycol. 26: 379; 27: 328). 

Miles, Lee Ellis, b. 1890, d. 1942 (Phytopath. 32: 352). 

Puttemans, Arsene, d. 1937 (Year Book for 1938). 

Rosett, Joshua, b. 1875, d. 1940 (Mycol. 33: 690). 

Seymour, Arthur Bliss, b. 1859, d. 1933, not a member (Mycol. 26: 279; 
Phytopath. 24: 576). 

Shimek, Bohumil, b. 1861, d. 1937 (Mycol. 29: 364). , 

Stevens, Frank Lincoln, b. 1871, d. 1934 (Mycol. 27; 1, 328; Phytopath. 26: 
500). 

Taubenhaus, Jacob Joseph, b. 1884, d. 1937 (Phytopath. 28: 305). 

Thaxter, Roland, b. 1858, d. 1933, not a member (Mycol. 25: 69; Phytopath, 
23: 502, 565). 

Thomas, William Sturgis, d. 1940 (Mycol. 24: 247; 35: 133). 

Torrey, Raymond H., d. 1938 (Year Book for 1939). 

Van Hook, James M., b. 1870, d. 1935 (Phytopath. 26: 501). 

In assembling the data for the above list it was discovered 
that, in some instances, adequate obituary matter has not been 
published. It is not too late to do so, and colleagues of those 
who have not yet been thus honored are urged to submit material 
to Mycologia, Photographs, genealogical data, biographical mat- 
ter, and a list of publications might well be filed with the Historian 
for permanent deposit in the Archives, in the case of every de- 
ceased member. 

FUTURE RECORDS 

The writer wishes to tender the thanks of the Society to those 
who have contributed materials for deposit in the Archives. 
Members should assume at all times the obligation of submitting 
historically interesting items without awaiting solicitation. Only 
with general cooperation can the Historian function effectively. 

In conclusion, several suggestions are offered for consideration. 
As the Historian is not a member of the Council he does not have 
direct access to information concerning the actions taken by that 
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body. He is dependent on occasional notices printed in Myco- 
logia or mailed to the members by the Secretary-Treasurer. 
Annual deposit in the Archives of a resume of Council Proceed- 
ings, inclusive of all matters worthy of permanent recording, 
would seem to be desirable. Also some record should be made of 
the content of papers presented at the winter meetings. As pub- 
lication of the abstracts is regarded as undesirable, the suggestion 
is made that they be deposited annually with the Historian by 
the Secretary-Treasurer. In a decade they would constitute a 
volume containing data not elsewhere available, and wholly 
worthy of a place in the series constituting the Archives. 

Cornell University, 

Ithaca, New York 



GRAMINICOLOUS SPECIES OF PHYLLACHORA 
IN NORTH AMERICA 1 

C. R. Orton 

The studies upon which this work is based were initiated in 
1916 at the New York Botanical Garden under the direction of 
Dr. F. J. Seaver when the writer was on leave from the Pennsyl- 
vania State College and while engaged in graduate work at 
Columbia University. More specifically it was an outgrowth of 
cytological studies on Phyllachora graminis under the direction 
of Professor R. A. Harper. The work was continued at the 
Pennsylvania State College until 1925 when the writer moved to 
New York to engage in research for the Bayer Company, Inc., 
and resumed at West Virginia University in 1929. At no time 
during these intermittent periods have these studies been pursued 
as a major task but wholly in an incidental manner outside official 
working hours. This comment is made to explain in part the 
long period which has been required to complete them to this 
point. 

At first it was planned to monograph the genus Phyllachora 
but this idea was abandoned when it became evident that the 
species upon grasses were so numerous, and presented so many 
difficult problems that it seemed best to restrict this study to the 
grass-inhabiting forms in North America as delimited geograph- 
ically in the “North American Flora.” 

Over all these years a large number of specimens has been 
studied. The collections at the New York Botanical Garden and 
the United States Department of Agriculture have been examined 
in considerable detail. In addition, herbaria of Harvard Univer- 
sity, Pennsylvania State College, Cornell University, Michigan 
State College, Iowa State College, Universities of California, 
Wisconsin, Georgia, Nebraska, Illinois, Purdue, Louisiana State 
and Oregon State College have all contributed generously. No 
less notable has been the assistance rendered by those collectors 
who have faithfully sent collections, thus greatly enlarging the 

^Scientific Paper No. 313 of the West Virginia Agricultural Experiment 
Station. 
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geographical distribution of numerous species and host ranges. 
In several instances such contributions have turned up species 
hitherto undescribed. The list of contributors includes H. H. 
Whetzel, C. E. Chardon, E. E. Bethel, J. J. Davis, Percy Wilson, 
John A. Stevenson, Roderick Sprague, Julian H. Miller, H. C. 
Greene, B. H. Davis, Lee Bonar, W. W. Ray, W. C. Cooke, 
C. L. Lefebvre, Dr. Carlos Garces 0., Bogota, Colombia, and 
also Dr. Juan C. Lindquist, La Plata, Argentina, to whom the 
writer is especially indebted for furnishing types of Spegazzinian 
species. To all of these and many others who have aided in this 
work the writer wishes to express his heartiest thanks. The 
writer wishes particularly to acknowledge great obligation to 
Mrs. Agnes Chase who has never failed to give of her time and 
talents to the identification of host plants which in a majority 
of cases have been fragmentary and therefore most difficult to 
determine. The writer is further indebted to Berch Henry, a 
former graduate assistant, for aid and interest in the comparative 
studies. 

The task of monographing a group of organisms if discrimina- 
tory is always difficult. In the present instance it has been 
difficult because of the absence of mature asci and ascospores in 
many of the collections, factors upon which chief reliance must 
be based. The other characters, particularly the clypeus, have 
been helpful but not wholly determinative. Furthermore the 
highly parasitic nature of the species on grasses and of the genus 
as a whole has made it impossible thus far to cultivate any one 
of them upon artificial media. In fact no authentic and con- 
trolled cultures upon host plants have been made and until the 
techniques of cultures are worked out no final estimate of specific 
limitations can be reached. 

Another puzzling factor is the frequent association of pyc- 
nidiospores produced in apparently similar and closely associated 
fructifications. At present there is no proof that any of these 
asexual stages is phylogenetically connected with any Phylla- 
chora, yet the circumstantial evidence points to such an associa- 
tion and the writer has included them in the specific descriptions 
where it seemed justified by association and other reasons. Such 
relationships must await cultural studies for final conclusion. 
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More conclusive is the presence in most, if not all species of 
bacilloid or allantoid bodies of small size ; these are borne in 
pycnidia-like structures probably of a spermagonial nature, al- 
though their origin and functions have not been demonstrated. 
Finally the development of an adequate key to the species has 
been particularly difficult. The present effort is only a beginning. 

In conclusion it seems necessary to discuss briefly the taxo- 
nomic status of Fhyllachora in relationship with the known mor- 
phologic characters. The genus was established by Fuckel in 
1869 and based upon Sphaeria graminis Pers. He placed it in 
the family Dothideaceae which was erected by him to include 
those forms with the ascocarp embedded in a stroma and lacking 
true perithecial walls. Without entering into the involved prob- 
lem of the standing of the family Dothideaceae it may suffice to 
state that the writer's studies (1924), together with those of 
Petrak (1924) and Miller (1941) appear to justify amply the re- 
moval of the graminicolous phyllachoras from the Dothideaceae. 

They should be placed in some family of the Sphaeriales char- 
acterized by a compound fructification in which an extension of 
the perithecial walls results in the formation of a plaque or 
clypeus overlying or underlying, or both, the usually numerous 
ascocarps which are typically embedded in the mesophyll leaf 
tissues and are formed successively in a peripheral manner. The 
compact pseudoparenchymatous walls are not true stromata but 
only resemble stromatic tissues and should not be confused with 
such forms as exist in Catacauma flahella for instance. Further 
ontogenetical studies must be made before certain other species 
included in the genus can be definitely and accurately placed in 
our classification of the fungi. 

Phyllachora Nitsch. in Fuckel, Symb. Myc. 216. 1869 

Diachora J. Muell. Bot. Centralb. 57; 346. 1894. 

Pseudomelasmia Henn. Hedwigia 41 : 115. 1902. 

Metachora Syd. & Butler, Ann. Myc. 9: 400. 1911. 

Endophyllachora Rehm, Philipp. Jour. Sci. 7: 397. 1913. 

Fructification parasitic, foliicolous, simple or usually compound 
on maturity, made up of few to numerous ascocarps generally 
crowded together in the mesophyll so that their lateral walls form 
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a dark-brown palisade-like tissue when viewed in cross section; 
the apical and basal regions of the ascocarps usually extended 
radially or in the direction of the leaf axis to form a blackish 
clypeus more or less conspicuous in the epidermal region of one 
or both leaf surfaces; ascocarps opening by an ostiole through 
the overarching clypeus; paraphyses filiform; asci cylindrical to 
broadly ellipsoid, operculum not usually conspicuous ; ascospores 
1-celled, hyaline, variously arranged. Conidia of uncertain phy- 
logeny and borne in similar fructifications are rather constantly 
present in some species, variously shaped; spermatia (?) short- 
filiform, rather commonly present 

Type species: Phyllachora graminis on Elymus eur opens. 

Key to Species 

1. Ascospores arranged uniseriately in the ascus. 

(ascospores arranged biseriately, see p. 23). 

2. Ascospores spherical or sub-spherical. 

3. Ascospores averaging 7.5 by 10 ju. li. P. sphaerosperma. 

3. Ascospores averaging 8 by 12 28. P. Ammophilae. 

3. Ascospores averaging 10,5 by 16 At. 37. P. Spartinae. 

2. Ascospores ovoid. 

3. Ascospores broadly ovoid, average ratio 

width to length less than 1-2 ,u. 37. P. Spartinae. 

3. Ascospores narrowly ovoid, average ratio 
width to length 1-2 or greater. 

4. Asci elliptical, 12-20 At wide 4. P. guadraspora, 

4. Asci cylindrical. 

5. Asci 8-10 At wide. 40. P. Eragrostidis. 

5. Asci 10-15 At wide. IZ. P. Eriochloae. 

2. Ascospores ellipsoid, 

3. Ascospores broadly ellipsoid, ratio width 
to length less than 1-2 At. 

4. Ascospores small, 7.5-11 At long. 

5. Clypei oval to elliptical in outline. 34:. P. Boutelouae. 

5. Glypei elliptical to fusiform in 

outline. 27. P. Phalaridis. 

5. Clypei irregular in outline. 25. P.insularis. 

4. Ascospores of medium size, 9-13/4 
long. 

5. Asci narrowly cylindrical, 8-12 At 

wide, 

6. Asci 60-80 At in length. 

7. Clypei circular to oval 
in outline. 

8. Clypei 0.5-1. 0 by 

0.5— 1.5 mm. 23. P.parilis. 

8, Clypei 0. 1-0.3 by 

0.2— 0,8 mm. 24. P. paspalicola. 
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7. Clypei oval to fusiform 

in outline. 17. P. Wilsonii. 

6. Asci longer, 70-100 long. 

7. Clypei circular in out- 
line, large. 1. P. Maydis. 

7. Clypei oval in outline, 

small. 6. P. brevifolia. 

7. Clypei elliptical to lin- 
ear. 42. P.graminis. 

6. Asci 80-115 M long. 

7. Clypei elliptical to lin- 
ear, large. 5. P. luteo-maculata, 

5. Asci broader, 10-15 /x wide. 

6. Clypei mostly circular in 

outline. 9. P. Anthephorae, 

6. Clypei oval to elliptical in 

outline scattered. \2. P. macorisensis. 

6. Clypei elliptical to linear in 
outline, gregarious and fre- 
quently confluent. 36. P. serialis. 

4. Ascospores larger, mostly 12-17 /x 
long. 

5. Asci 10-15 /X wide. 28. P. Ammophilae. 

5. Asci 15-20 /X wide. 

6. Clypei amphigenous, small, 

less than 1mm. long. 10. P. Arundinellae. 

6. Clypei chiefly epiphyllous, 

larger. 3. P. nervisequia. 

3. Ascospores narrowly ellipsoid, average ra- 
tio width to length 1-2 or greater. 

4, Ascospores small, 7.5-10 /i long. 18. P. guianensis, 

4. Ascospores medium sized, 9-13 ju long. 

5. Clypei circular to broadly oval in 

outline. 24. P. paspalicola. 

5. Clypei oval to elliptical in outline. 

6. Clypei not more than 0.5 
mm. wide. 

7. On Paniceae. 15. P, punctum, 

7. On Festuceae. 40. P. Eragrostidis. 

6. Clypei up to 1.0 mm. wide. 30. P. vulgata, 

5. Clypei oval to fusiform in outline, 

up to 2.0 mm. long. 11. P. Wilsonii. 

5. Clypei elliptical to linear in out- 
line. 

6. Clypei large, up to 5 mm. 

long. 42. P. graminis. 

6, Clypei small, not more than 

1 mm, long. 36. P. serialis. 

4. Ascospores large, mostly 12-20 ^ long. 

5. Clypei circular to oval in outline. 41. P. silvatica. 
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5. Clypei oval to elliptical in outline. 
6. Ascospores 10-15 long. 

6. Ascospores 13-18 At long. 

5. Clypei long-elliptical to linear in 
outline. 

6. Clypei amphigenous. 

7. Ascospores 13-16 At long. 
7. Ascospores 15-20 )U long. 
6. Clypei chiefly epiphyllous. 

7. Ascospores 1 1-14 /i long. 
7. Ascospores 17-22 jj. long. 
2. Ascospores ovate-acuminate. 

3. Ascospores narrow, 5-6 jx wide. 

3. Ascospores broader, 6-8 At wide. 

4. Ascospores 11-16 At long (8-spored 
form). 

4. Ascospores 15-23 ^ long. 

5. On Paniceae. 

6. Asci 4-spored. 

6. Asci 8-spored. 

5. On Agrostideae. 

3. Ascospores large, 7.5-9, 5 by 20-26At (4- 
sporedform). 

2. Ascospores fusiform. 

3. Ascospores narrow, 4.5-6 At wide. 

4. Ascospores 10-14 At long. 

4. Ascospores 14-19 ju long. 

3. Ascospores broader, 5. 5-8. 5 At wide. 

4. Ascospores 15-22 jx long. 

5. Asci cylindrical, 8-10 At wide. 

5. Asci cylindrical to ellipsoid, 10- 
18 At wide. 

4. Ascospores 12-16 At long. 

1. Ascospores arranged biseriately or inordinately. 

2. Ascospores ovoid. 

3. Ascospores narrow, 4-5 At wide. 

3., Ascospores broader, 6-9.5 fx wide. 

4. Ascospores 11-16 At long (8-spored 
form). 

4. Ascospores 17-26 At long. 

5. Asci 15-20 At wide. 

6. Ascospores 17-23 At long. 

6. Ascospores 20-26 At long (4- 
spored form). 

5. Asci 20-25 At wide. 

2. Ascospores ellipsoid. 

3. Ascospores broadly ellipsoid, ratio width 
to length less than l-'2. 

4. Ascospores 6.5-8 by 12-15 At. 


13. P. Eriochloae. 
7. P. Erianthi. 


31. P. texensis. 

32. P. coloradensis. 

33. P. Oryzopsidis, 
46. P. tetraspora. 

35. P. Leptochloae. 


4. P. guadraspora. 


19. P. tetrasporicola. 

20. P. cornispora. 

29. P. Epicampedis. 

4. P. quadraspora. 


38. P. PammeliL 
35. P. Leptochloae. 


19. P. tetrasporicola. 

20. P. cornispora. 

4:1. P, silvatica. 


14. P. Lasiacis. 


4. P. quadraspora. 


S. P. oxyspora. 

4. P. quadraspora. 
45. P. portoricensis. 


16. P. Chardonii. 
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3. Ascospores narrowly ellipsoid, ratio width 
to length 1-2 or greater. 

4. Clypei mostly hypophyllous. 

5. Ascospores 4.5 to 5.5 m wide. 

5. Ascospores 6.0-7.5 /z wide. 

4. Clypei amphigenous. 

5. Clypei not greater than 0.5 by 
1.0 mm. 

6. Clypei brown. 

6. Clypei black. 

7. Asci cylindrical-clavate, 
55-75 II long. 

7. Asci cylindrical, 75-100 
IX long. 

5. Clypei up to 1.0 by 2.0 mm. 

2. Ascospores ovate-acuminate. 

3. Asci mostly 9-15 ju in width (sometimes 
wider P. cornispora). 

4. Clypei oval to elliptical in outline. 

5. Clypei small, up to 0.5 mm. wide 
by 1.5 mm, long. 

5, Clypei larger, up to 1.0 mm. wide 
by 3.0 mm. long. 

4. Clypei elliptical to linear in outline. 

' 5. Ascospores medium sized, 4-5 by 

9.5-13 /t. 

5. Ascospores large, 6-8 by 19-23 jx. 
3. Asci 15-25 fx wide. ‘ 

4. Ascospores large, 7-9 by 12-23 [x, 

4. Ascospores very large, 9-1 0 by 30-38 /a. 
2. Ascospores fusiform. 

3. Ascospores narrow, 4.5-6 /i wide. 

4. Asci short, 40-70 /x long. 

4. Asci of medium length, 70-95 ix. 

5. Ascospores 10-14 /x long. 

5. Ascospores 15-19 m long. 

3. Ascospores of medium width, 6.0-8, 5 /X. 

4. Clypei 0. 1-0.4 by 0. 1-0.8 mm. 

4. Clypei 0.4-0.8 by 0.5-1. 0 mm. 

3. Ascospores very large, 9-10 by 30-38 /x. 


39. P. diplocarpa, 
41. P. silvatica. 


2. P. tripsacina. 

26. P. Leersiae. 

43. P. Arundinariae. 
21. P. heterospora. 


20. P. cornispora. 
35. P. Leptochloae. 


14. P. Lasiacis. 

25. P. Epicampedis. 

8. P. oxyspora. 

44. P. excelsior. 


22. P. congruens. 

38. P. Pammelii. 

35. P. Leptochloae, 

43. P. Arundinariae. 
41. P . silvatica. 

44. P. excelsior. 


1. Phyllachora Maydis Maubl. Bull. Soc. Myc. France 20: 72. 

^1904. , 

Clypei amphigenous, generally circular in outline, 0.5-2 mm. 
acrosSj sometimes confluent to form continuous stripes up to 
10 mm., black; fructification compound, ascocarps nearly spheri- 
cal, immersed in the mesophyll; asci cylindrical, 8-10 by 80- 
100 p, with a short pedicel; 8 ascospores broadly, ellipsoid, 5.5-7 
by 9-12 ju, uniseriate. 
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On Poaceae: 

Zea Mays L. Dominican Republic; Guatemala; Mexico; 
Puerto Rico. 

Type locality: Mexico on Zea ikra3;5. 

Distribution: Mexico, the West Indies and Northern South 
America. 

2. Phyllachora tripsacina Pet. & Cif. Ann. Myc. 30: 253. 

1932. 

Clypei amphigenous but more prominent on upper surface, 
oval to elliptical in outline, 0.1-0.5 mm. wide by 0. 2-1.0 mm. 
long, rarely confluent, blackish brown; fructification compound, 
ascocarps nearly spherical, immersed in the mesophyll; asci long 
elliptical, 15-20 by 90-110 jlc, with a long tapered pedicel; 8 asco- 
spores, ellipsoid to fusoid, 6.5-7. 5 by 16-19 ju, biseriate or in- 
ordinate. 

On Poaceae: 

Tripsacum dactyloides (L.) L. Dominican Republic. 

Type locality: Sabana de Guerra, Dominican Republic. 
Distribution: Known only from Dominican Republic. 

3. Phyllachora nervisequia (Schw.) comb. nov. 

Sphaeria nervisequia Schw. Trans. Am. Phil. Soc. 11. 4: 208. 
1832. 

Sphaeria Andropogi Schw. Trans. Am. Phil. Soc. 11. 4: 209. 
1832. 

Phyllachora Andropogi Ellis & Ev. N. Arh. Fungi 2828. 
1893. 

Clypei chiefly epiphyllous, scattered, oval to elliptical, black, 
0. 3-0.5 mm. wide by 0.5-1. 3 mm. long, rarely 1mm. wide and 
confluent to form stripes up to 4.5 mm. long; fructification com- 
pound; asci cylindrical to narrowly ellipsoid, 15-19 by 95-125 /xl 
8 ascospores, broadly ellipsoid, 7-8.5 by 12-17 /x, usually uni- 
seriate. 

On Poaceae: 

Andropogon hicornis L. Puerto Rico. 

Andropogon Elliotii C\xdipm. South Carolina. ’ 

Andropogon glomeratus (WsXt.) B.S.P. Florida, Georgia, 
Texas; Dominican Republic; Puerto Rico. 

Andropogon longiberbis Hack. Alabama, Florida. 
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Andropogon ternarius Michx. Alabama, Georgia. 
Andropogon sp. Louisiana, Mississippi, Pennsylvania, Vir- 
ginia. 

Type locality: Bethlehem, Pennsylvania, on Andropogon sp. 
Distribution: Pennsylvania to Florida and the West Indies. 

4. Phyllachora quadraspora Tehon, Bot. Gaz. 67: 507. 1919. 

Clypei amphigenous but more conspicuous on lower surface, 
scattered or gregarious in areas up to 2 cm. in length, elliptical 
in outline, 0. 1-0.3 wide by 0.3-1.0 mm. long; fructification 
simple or compound; asci narrowly ellipsoid to cylindrical, 15-20 
by 75-110 At; 8-ascospore form with uniseriate, biseriate or in- 
ordinate arrangement, ascospores narrowly ovoid, 6-8 by 11.5- 
16; 4-ascospore form with uniseriate or biseriate arrangement, 
ascospores narrowly ovoid to ovate acuminate, 7. 5-9.5 by 20-26; 
conidia lunate, 1-septate, 2. 5-3.0 by 23-40 /x. 

On Poaceae: 

Andropogon bicornis L. Puerto Rico. 

Andropogon fastigiatus Sw. {Diectomis fastigiatus H.B.K.). 
Mexico. 

Andropogon leucostachyus H.B.K. Dominican Republic; 
Panama; Puerto Rico. 

Andropogon semiberhis (Nees) Kunth. Dominican Repub- 
lic; Puerto Rico. 

Andropogon sp, Florida. 

Rotboellia rugosa Nutt. Mississippi. 

Type locality : Maricao, Puerto Rico on Paspalum glahrum^^ 
error for Andropogon semiberbis. 

Distribution: Mississippi to Panama, the West Indies and 
South America. 

5. Phyllachora luteo-maculata (Schw.) Orton, Jour. Dept. 

Agr. Puerto Rico 2 : 152. 1918. 

Sphaeria andropogonicola Schw. Trans. Am. Phil. Soc. II. 4: 
209. 1832. 

Sphaeria luteo-maculata Schw. Trans. Am. Phil. Soc. II. 4: 
209. 1832. 

Clypei amphigenous but more conspicuous on upper leaf sur- 
face, elliptical to linear, scattered, but sometimes confluent, 0.2- 
1.2 mm. wide by 0.5-6.0 mm. long, black; fructification con% 
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pound; asci cylindrical, 9-12 by 75“11S fx; 8 ascospores, broadly 
ellipsoid, 5-7.5 by 9-12 /x, uniseriate; conidia in similar fructifi- 
cations, 3-septate, cylindrical, 3-3.5 by 18-20 m- 
On Poaceae: 

Andropogon furcatus Muhl. (A, provincialis var. furcatus 
Hack.). Illinois, Massachusetts, Michigan, Nebraska, 
New York, South Dakota, Wisconsin. 

Andropogon Hallii Hack. New Mexico. 

Andropogon perforatus Trin. Texas. 

Andropogon saccharoides Sv^diXtz, Texas. 

Andropogon Virginicus L. Alabama, Louisiana, New Jer- 
sey, North Carolina, Virginia. 

Andropogon sp. South Carolina. 

Schizachyrium scoparium (Michx.) Nash {Andropogon sco- 
parius Michx.). Georgia, Massachusetts, Minnesota, 
Pennsylvania, Virginia. 

Sorghastrum nutans (L.) Nash. Iowa. 

Type locality: South Carolina on Andropogon sp. 
Distribution: Massachusetts to Nebraska and southward to 
South Carolina and New Mexico. 

Exsiccati: Ellis & Ev. N. Am. Fungi 2828; Griff. W. Am. Fungi 
39. Cooke, Mycob. N. Am. Pi. 

6. Phyllachora brevifolia Chardon, Jour. Dept. Agr. Puerto 

Rico 13: 11, 1929. 

Clypei amphigenous, oval to broadly elliptical in outline, scat- 
tered, rarely confluent, 0.2-0.4 mm. wide by 0.3-1. 0 mm. long, 
black; fructification simple or compound with few ascocarps; asci 
cylindrical, 8-12 by 65-100^4; 8 ascospores, broadly ellipsoid, 
5.5-7 by 10.5-13 jLt, uniseriate. 

On Poaceae: 

Andropogon brevifolius L. Puerto Rico. 

Type locality: Rio Piedras, Puerto Rico on Andropogon hrevi- 
folius L. 

Distribution : The West Indies and South America. 

7. Phyllachora Erianthi sp. nov. 

Clypei amphigenous, scattered or sometimes gregarious in large 
patches, chiefly oval in outline, rarely confluent, 0. 1-0.6 mm. 
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wide by 0.2“1.0 mm. long, black; fructification simple or com- 
pound with few ascocarps; asci cylindrical, 9~15 by 75-115 /x; 
8 ascospores, narrowly ellipsoid, 6-8 by 13-18 /x, uniseriate; 
conidia borne in similar fructifications, cylindrical, 3-septate, 
4 by 23 ju. Spermatia (?) thread-like, 0.5 by 15-20 /x, often 
curved. 

On Poaceae: 

Erianthus alopecuroides (L.) Ell. (E. divaricatus Hitchc.). 
South Carolina. 

Erianthus brevibarbis Michx. Florida, Georgia. 

Erianthus contortus Ell. Georgia. 

Erianthus giganteus (Walt.) Muhl. Alabama, Florida. 

Type locality : Alabama on Erianthus sp. 

Distribution: South Carolina to Alabama. 

Exsiccati: Ravenel, Fungi Am. 388. 

8. Phyllachora oxyspora Starb. Bih. Sv. Vet.-Akad. Handl. 
25:45. 1900. 

Phyllachora Cyperi var. ohtusata Starb. Bih. Sv. Vet.-Akad. 
Handl. 25: 1899. 

Phyllachora Imperatae Syd. Ann. Myc. 15: 226. 1917. 

Phyllachora antioquensis Chdirdon, Bui. Real Soc. Esp. Hist. 
Nat. 28: 118. 1928. 

Phyllachora Chardon, Jour. Dept. Agr. Puerto Rico 

16: 177. 1932. 

Glypei amphigenous, scattered or gregarious, oval to fusoid in 
outline, 0.2-1. 0 mm. wide by 0. 3-2.0 mm. long, sometimes con- 
fluent to form larger patches, black; fructification mostly com- 
pound with few ascocarps; asci ellipsoid, 15-20 by 90-120 /x; 
8 ascospores, narrowly ovoid to ovate-acuminate, 7-9 by 17-23 /x, 
generally biseriate; conidia in similar fructifications cylindrical, 
1-septate, 2.5-3. 5 by 20-27 /X. 

On Poaceae : 

Imperata brasiliensisTxm. Dominican Republic. 

Imperata contracta {li.B.K.) Hitchc. Puerto Rico. 
Sorghastrum parviflorum (Desv.) H. & Ch. Dominican Re- 
public. 

Type locality: San Paolo, Brazil, on unknown grass [Im- 
perata brasiliensis]. 
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Distribution: West Indies, South America and the Philip- 
pines. 

9. Phyllachora Anthephorae Sydow, Ann. Myc. 13: 39. 

1915. 

Clypei amphigenous, more conspicuous on upper surface,, scat- 
tered, circular or broadly oval in outline, prominently convex on 
both surfaces, 0.1-0.25 mm. wide by 0. 1-0.4 mm. long, black; 
fructification simple or compound with few ascocarps; asci cylin- 
drical, 10-14 by 70-100 3 ascospores broadly ellipsoid, 5. 5-7. 5 

by 10-13.5 ju, uniseriate. 

On Poaceae: 

Anthephora hermaphrodita (L.) Kuntz. Dominican Repub- 
lic; Jamaica; Puerto Rico. 

Type locality: Kingston, Jamaica on Anthephora hermaphro- 
dita. 

Distribution: West Indies and South America. 

10. Phyllachora Arundinellae sp. nov. 

Clypei amphigenous, generally gregarious, more rarely scat- 
tered, oval to elliptical in outline, 0.1-0.3 mm. wide by 0. 3-0.8 
mm. long, black; fructification chiefly simple; asci cylindrical to 
narrowly ellipsoid, 17-20 by 95-115 ju; 8 ascospores, broadly 
ellipsoid, 7-8 by 13-15.5 ju; uniseriate; conidia associated in 
similar fructifications, fusoid, 2-celled, 2-2.5 by 10.5-17 /x. 

On Poaceae: 

Arundinella confinis (Schult.) Hitchc. & Chase {A. martine- 
censis Trin.). Puerto Rico. 

Type locality: Maricao, Puerto Rico on Arundinella confinis. 
Distribution: Known only from Puerto Rico. 

11. Phyllachora sphaerosperma Winter, Hedwigia 23: 170. 

1884. 

Phyllachora sphaerospora Pat. Bull. Soc. Myc. France 3: 126. 
1887 (in part). 

Phyllachora cenchricola Speg. Anal. Mus. Nac. Buenos Aires 
12: 245. 1909. 

Sphaerodothis sphaerosperma (Winter) Stev. & Moore. 111. 
Biol. Monog. 11: 43. 1927. 
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Clypei amphigenous, broadly oval, rarely elliptical in outline, 
often thickly scattered over considerable areas of the leaf, 0.15- 
0.4 mm. wide by 0. 2-0.8 mm. long, black; fructification generally 
compound; asci cylindrical, 10-13 by 65-100 /x; 8 ascospores, 
nearly spherical, 7-8.5 by 8-11 ju, uniseriate; conidia associated 
in similar fructifications, fusoid to lunar, 1 to 3-septate, 3-4 by 
24-34 iu. 

On Poaceae: 

Cenchrus echinattts L. California; Bahama Islands (Berry 

Island); Cuba; Puerto Rico. 

Cenchrus incertus M. A. Curtis. Mississippi. 

Cenchrus myosuroides H.B.K. Mona Island. 

Cenchrus viridis Spreng. Canal Zone; Cuba; Jamaica; 

Puerto Rico. 

Type locality: Sao Francisco, Brazil, on Cenchrus echinatus. 

Distribution: Southern United States, West Indies and in 
South America. 

12. Phyllachora macorisensis Chardon, Jour. Dept. Agr. 

Puerto Rico 13: 14. 1929. 

Clypei amphigenous, oval to elliptical in outline, generally 
scattered, 0. 3-0.5 mm. wide by 0.5-1. 2 mm. long, black, not 
shiny; fructification generally compound ; asci cylindrical-clavate, 
8-12 by 75-90; 8 ascospores, ellipsoid, 5-6.5 by 10-15 /x; uni- 
seriate. 

On Poaceae : 

Stenotaphrum secundatum (Walt.) Kuntze. 

Type LOCALITY: San Pedro de Macoris, Dominican Republic 
on Stenotaphrum [secundatum]. 

Distribution: Known only from type locality. 

13. Phyllachora Eriochloae Speg. Anal. Soc. Ci. Argent. 19: 

96. 1885. 

Phyllachora Eriochloae var. columhiensis Thiess. & Syd. Ann. 

Myc. 13: 448. 1913. 

Clypei amphigenous, oval to elliptical in outline, scattered, 
sometimes confluent, 0. 2-0.3 mm. wide by 0.2-1. 0 mm. long, 
shiny black; fructification simple or compound with few asco- 
carps; asci cylindrical, 10-15 by 75-115 /x; 8 ascospores, narrowly 
ovoid to ellipsoid, 5-7 by 10-15 /x, uniseriate; spermatia (?) 
sinuate, 0. 5-1.0 by 11-15 /x, continuous. 



Orton : Phyllachora in North America 31 

On Poaceae: 

Eriochloa punctata (L.) Desy, Puerto Rico. 

Eriochloa subglabra (Nash) Hitchc. Puerto Rico. 

Type locality: Santiago, Argentina, on Eriochloa annulata. 
Distribution: West Indies and South America. 

14. Phyllachora Lasiacis Syd. Ann. Myc. 23: 374. 1925. 

Clypei amphigenous, gregarious, interveined, elliptical to linear 
in outline, 0.1-0.2 mm. wide by 0.1-1. 2 mm. long, sometimes 
laterally confluent; fructification simple or compound with nu- 
merous ascocarps; asci long, ellipsoid, 9-12 by 55-75 }x; 8 asco- 
spores, narrowly ovoid, or ovate-acuminate, 4-5 by 9.5-13 m, 
biseriate; conidia (?) present in similar fructifications, ellipsoid, 
1-1.5 by 3.5ju, hyaline, continuous. 

On Poaceae: 

Lasiacis divaricata (L-) Costdi Blcz.. 

Lasiacis Swartziana Hitchc. Puerto Rico. 

Type locality: San Jos6, Costa Rica, on Lasiacis divaricata. 
Distribution: West Indies and South America. 

15. Phyllachora PUNCTUM (Schw.) Orton, Stevenson, Jour. 

Dept. Agr. Puerto Rico 2: 153. 1918. 

Sphaeria punctum Schw. Trans. Am. Phil. Soc. II. 4: 209, 
1832. 

Sphaeria Panici Schw. Trans. Am. Phil. Soc. II. 4: 209. 
1832. 

Phyllachora Panici Sacc. Syll. Fung. 2: 624. 1883. 

Phyllachora graminis var. Tupi Speg. Anal. Soc. Ci. Argent. 
19: 241. 1885. 

Phyllachora graminis Panici Shear, Ellis & Ev. Fungi Columb. 
1752. 1903. 

Phyllachora Oplismeni Syd. Ann. Myc. 5: 339. 1907. 

Phyllachora Standleyi Chardon, Jour. Dept. Agr. Puerto Rico 
16: 174. 1932. 

Phyllachora Panici-olivacei Chardon, Bol. Soc. Venez. Cien. 
Nat. 40: 21 (?). 1939. 

Clypei amphigenous, scattered, oval to elliptical, often ar- 
ranged in linear series, sometimes coalescing to form lines several 
millimeters long, 0. 1-0.4 mm. wide by 0.15-1.5 mm. long, more 
rarely gregarious, black, shining; fructification simple or more 


32 


Mycologia, VoL. 36, 1944 


generally compound containing several ascocarps; asci cylindri- 
cal, 8-10 by 75-90 jLt; 8 ascospores, ellipsoid, 4-5.5 by 9-13 /x, 
generally with a prominent guttule, uniseriate ; conidia in similar 
fructification, fusiform, often curved, 1-3 septate, 2-4 by 12-20 /x; 
spermatia (?) small, 0.5 by 7. 5-9. 5 ju, often curved. 

On Poaceae: 

Leptoloma cognatum (Schult.) Chase. Texas, Wisconsin. 

Oplismenus Burmanni (Retz.) Beauv. Costa Rica. 

Oplismenus hirtellus (L.) Beauv. South Carolina; Cuba; 
Dominican Republic; Haiti; Puerto Rico. 

Oplismenus Humholdtianus. Costa Rica. 

Oplismenus setarius (Lam.) R. & S. Florida, Louisiana; 
Jamaica; Puerto Rico; St. Croix; Dominican Republic. 

Panicum boreale Nash. New Hampshire. 

Panicum Boscii Poir. Florida, Georgia, Illinois, Kentucky, 
Michigan, Missouri, New York, Wisconsin. 

Panicum clandestinum L. Delaware, District of Columbia, 
Georgia, Indiana, Iowa, Maryland, New Jersey, New 
York, Ohio, Pennsylvania, Rhode Island, Virginia, West 
Virginia. 

Panicum commutatum Schulter. Georgia, Mississippi. 

Panicum consanguinem Kunth. Georgia. 

Panicum depauper alum Muhl. Virginia. 

Panicum dichotomum PL. Illinois, Michigan, New York, 
Texas. 

Panicum flavovirens Nash. Florida. 

Panicum Helleri Nash. Texas. 

Panicum Huachucae Arkansas, Delaware, Virginia, 

Wisconsin. 

Panicum implicatum Scrihn. Onta^rio. 

Panicum Joorii Vasey. Florida, Louisiana. 

Panicum lanceariumT rm. Florida. 

Panicum lanuginosum 'EM. Arkansas, Delaware, Louisiana, 
Virginia. 

Panicum latifolium L. LelaiWare, Illinois, Indiana, Iowa, 
Kentucky, Michigan, Missouri, New York, Ohio, West 
Virginia, Wisconsin. 

Panicum Lindheimeri Nash. Indiana, Louisiana, Wisconsin. 

Panicum linearifoUum Scribn. Texas; Ontario. 
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Panicum micr ocar pon Muhl. Alabama, Georgia, North 
Carolina, Virginia. 

Panicum pacificum Hitchc. & Chase. California. 

Panicum pedicellatumVosey. Texas. 

Panicum scabriusculum Ell. Alabama, Georgia. 

Panicum scoparium Lam. Alabama. 

Panicum Scribnerianum Nash. Alabama, Nebraska, Wis- 
consin. 

Panicum sphaerocarpon Ell. Pennsylvania, Virginia, West 
Virginia; Honduras; Puerto Rico. 

Panicum iennesseense Ashe. Iowa, Wisconsin; Ontario. 
Panicum Wrightianum Scribn. New York. 

Panicum xalapense H.B.K. Georgia, Mississippi; Guate- 
mala. 

Type locality: Bethlehem, Pennsylvania, on Panicum niti- 
dum, probably error for P. clandestinum. 

Distribution: New England to Ontario, south to Texas and 
Florida, the West Indies and South America. 

Exsiccati: Kellerm. Ohio Fungi 51; Ellis & Ev. Fungi Columb. 
1752; Rehm, Ascomycetes 1973; Barth. Fungi Columb. 3645; 
Ellis, N. Am. Fungi 484; Sydow, Fungi Exot. 516; Cooke, My- 
cob. N. Am. 90. 

16. Phyllachora Chardonii Orton; Seaver & Chardon, Sci. Sur. 

Puerto Rico & Virgin Is. 3: 51. 1926. 

Clypei chiefly epiphyllous, scattered, circular to oval in out- 
line, 0.2-0.3 mm. wide by 0.3-0. 5 mm. long, black; fructification 
simple or compound, peri thecia-flattened globose; asci ellipsoid, 
12-22 by 65-110 /x; 8 ascospores, broadly ellipsoid, 6.5-8 by 
12-15, usually biseriate or inordinate. 

On Poaceae: 

Panicum geminatum Forsk. Florida; Puerto Rico. 

Type locality: Puerto Rico on Panicum geminatum. 
Distribution: Southern United States, West Indies and the 
Philippines. 

17. Phyllachora Wilsoni sp. nov. 

Clypei amphigenous, scattered, oval to fusiform in outline, 
0.2-1. 0 mm. wide by 0. 3-2.0 mm. long, cinereous to black; fruc- 
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tification compound with numerous ascocarps; asci cylindrical, 
9-12 by 60-85 ii; 8 ascospores, ellipsoid 4.5-7 by 9.5-13 ji, uni- 
seriate; spermatia (?) in similar fructifications, filiform 0.5-1. 0 
by 12-18 M continuous; conidia in similar fructifications 2.0 by 
23-30 /X, 3-septate, slightly curved. 

On Poaceae: 

Panicum obtusum Id. B,K. New Mexico, Oklahoma. 

Paspalum ciliatifoUum Michx. Alabama, Florida, Georgia. 

Paspalum epile Na.sh. Alahsimsi. 

Paspalum Muhlenbergii Nash. Alabama, Virginia. 

Paspalum pubescens MuhL Illinois, Missouri, North Caro- 
lina, Virginia. 

Paspalum pubiflorum va.r. glabrum V ^.sey. Texas. 

Paspalum setaceum Michx. Alabama, District of Columbia, 
New Jersey, South Carolina. 

Paspalum stramineum Nash (P. Bushii Nash). Nebraska, 
Oklahoma, Texas, Wisconsin. 

Paspalum supinum Bose. Missouri. 

Paspalum sp. Louisiana; Mississippi. 

Type locality: Ocean Gate, New Jersey on Paspalum seta- 
ceum (Wilson 7P2) 

Distribution: New York to Nebraska and south to New 
Mexico and Alabama. 

Exsigcati: Barth. Fungi Columb. ^74^; Rabenhorst-Winter, 
Fungi Europaei 3067 (4). 


18. Phyllachora guianensis Stev. 111. Biol. Monog. 8: 19. 
1923. 


Physalospora Panici Rehm, Hedwigia 40 : 1 14. 1901 . 

Pttnici Theiss. & Syd. Ann, Myc. 13: 452. 1915. 

(Not P. Pawia (Schw.) Sacc.) 

Phyllachora miarospora Chardon, Bol. Real. Soc. Esp. Hist. 
Nat. 28: 119. 1928. 

Phyllachora Paspali-virgati Chardon, Jour. Dept. Agr. Puerto 
Rico 13:14. 

Phyllachora Leonardi Chardon, Myc. Explor. Venez. Monog. 
Univ. Puerto Rico, Ser. B. 2: 157. 1934. 

Clypei amphigenous, but more conspicuous on upper leaf sur- 
face, scattered, oval, rarely confluent, 0.15-0.3 mm. wide 'by 
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0.2-'1.0 mm. long, black; fructification generally simple, occasion- 
ally compound; asci cylindrical, 8-10 by 55-70 pt; 8 ascospores, 
narrowly ellipsoid, 3. 5-5.0 by 7.5-11 /jl, uniseriate; conidia some- 
times present in similar fructifications, narrowly ellipsoid, 2- 
celled, 2. 0-2. 5 by 9.5-12 ju, hyaline. 

On Poaceae: 

Panicum laxum Sw, Puerto Rico. 

P aspalum ciliatifolium Michx. Florida. 

Paspalum clavuliferum Wright. Dominican Republic. 

P aspalum laeve Michx. Louisiana. 

Paspalum virgatum L. Puerto Rico; Cuba; Jamaica. 

Type locality: Georgetown, British Guiana on Paspalum vir- 
gatum. 

Distribution: Gulf States, West Indies, Central and South 
America. ' 

19. Phyllachora tetrasporicola Chardon, sp. nov. 

Clypei amphigenous, more prominent on lower surface of leaf, 
scattered, circular to oval in outline, more rarely elongated and 
confluent; 0.3-0. 5 mm. wide by 0.5-1 .0 mm. long; fructification 
compound with few ascocarps, black and shiny; asci cylindrical, 
8-10 by 65-85 4 ascospores, fusiform to ovate-acuminate, 6-7 

by 15-19 At, uniseriate. 

On Poaceae: 

Panicum pilosum S'WdLvtz. Dominican Republic. 

Type locality: Duarto Road, District Nacional, Dominican 
Republic. (Chardon 654) 

Distribution: Known only from type locality. 

20. Phyllachora cornispora Atk. Bull. Cornell Univ. 3: 11. 

1897. 

Phyllachora acuminata Starb. Archiv. Bot. 51: 11. 1905. 

Phyllachora Chaetochloae Stev. 111. Biol. Monog. 8: 19. 1923. 

Phyllachora cornispora-necrotica Chardon, Bol. Real. Soc. 

Esp. Hist. Nat. 28: 116. 1928. 

Phyllachora Chardon, Jour. Dept, Agr. Puerto Rico 

13:11. 1929. 

Phyllachora Murilloi Garces, Caldasia, No, 2, 86. 1941, 

Clypei amphigenous but often more prominent on upper leaf 
surface, circular or oval to ellipsoid in outline, 0.15-0.5 mm. wide 
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by 0.5-1. 5 mm. long, sometimes confluent to form lines up to 
7 mm. long, occasionally forming oval necrotic spots several 
millimeters long, black; fructification usually compound with 
numerous ascocarps; asci cylindrical, rarely ellipsoid or saccate, 
10-18 by 65-125 /x; 8 ascospores, ovate-acuminate, more rarely 
fusiform 5. 5-8. 5 by 15-22 ix, biseriate or uniseriate; conidia fusi- 
form, often curved, 3-4 by 25-35 2-celled; spermatia (?) cylin- 
drical, filiform, 0.5 by 17-25 ju, continuous. 

On Poaceae: 

Chaetochloa setosa (Sw.) Scrib. Dominican Republic. 
Panicum agrostoides Spreng. Alabama, Illinois. 

Panicum anceps Michx. Georgia. 

Panicum glutinosum Sw. Canal Zone. 

Panicum longifolium Torr. Alabama. 

Paspalum distichum L. Florida. 

Paspalum fasciculatumWilld. Costa Rica. 

Paspalum laeve Michx. Florida. 

Paspalum laxum 'Lam. Puerto Rico. 

Paspalum millegrana Schrad. Puerto Rico. 

Paspalum notatum Flugge. Puerto Rico. 

Paspalum virgatum L. Guatemala; Panama; Puerto Rico. 
Type locality: Auburn, Alabama on Panicum agrostoides. 
Distribution: Southern United States; Central and South 
America; West Indies. 

21. Phyllachora HETEROSPORA P. Henn. DeWild. Mission E. 
Laurent 1: 362. 1907. 

Phyllac'hora Racihorskii Theiss. & Syd. Ann. Myc. 13 453. 
1915. 

Phyllachora seriata Theiss. & Syd. Ann. Myc. 13 : 453. 1915. 

Phyllachora Vanderystii Theiss. & Syd. Ann. Myc. 13: 455. 
1915. 

Clypei amphigenous, gregarious, circular to oval, rarely ellip- 
tical in outline, 0.2-1 mm. wide by 0.2-2 mm. long, often arranged 
in linear series up to 5 mm. long, black; fructification simple or 
compound with numerous ascocarps; asci ellipsoid to saccate, 

12- 22 by 75-125 ju; 8 ascospores, narrowly ellipsoid, 6. 5-7. 5 by 

13- 19 ju, uniseriate or biseriate and sometimes inordinate. 
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On Poaceae: 

Pennisetum distachyum (Four.) Rupr. Costa Rica. 

Type locality: Congo, Africa, on Panicum maximum. 
Distribution: Central and South America; Africa; Java; 
Philippines. 

22. Phyllachora CONGRUENS Rehm, Leaf. Philipp. Bot. 6: 2220. 

1914. 

Phyllachora microstroma Chardon, Bol. Real Soc. Esp. Hist. 
Nat. 28: 118. 1928. 

Clypei amphigenous or sometimes epiphyllous, circular or oval 
in outline, scattered, 0.1-0.3 mm. wide by 0.15-0.5 mm. long, 
sometimes confluent to form linear series up to 1 mm., black; 
fructification simple or compound with few ascocarps; asci ellip- 
soid, 10-15 by 40-70 ju; 8 ascospores, fusiform or sometimes 
rounded at one end, 4.5-6 by 11-15 ju, biseriate. 

On Poaceae : 

Panicum hians PM. Alabama. 

Panicum Ion gif olium Torr. New Jersey. 

Paspalum conjugatum Berg. Puerto Rico. 

Paspalum saccharoides Nees. Panama. 

Type locality: Los Banos, Laguna, Philippine Islands, on 
Panicum carinatum. 

Distribution: New Jersey along coast to Texas, the West 
Indies, South America, South Africa and the Philippines. 

23. Phyllachora parilis Syd. Ann. Myc. 25: 3-4. 1927. 

Clypei amphigenous but more conspicuous on lower leaf sur- 
face, circular to oval in outline, scattered, 0. 5-1.0 mm. wide by 
0. 5-^1. 5 mm. long, brownish black; fructification compound; asci 
cylindrical, 9-12 by 60-80 /x; 8 ascospores, broadly ellipsoid, 6.5- 
7.5' by 10-12 /X, uniseriate; spermatia (?) curved or cylindrical, 

.0.5-1.0 by 15-20 /X. 

On Poaceae: 

Paspalum candidum (H. & B.) Kunth. Costa Rica. 

Type locality: Asseri, Costa Rica, on Paspalum candidum. 
Distribution : Costa Rica to South America. 

24. Phyllachora paspalicola P. Henn. Hedwigia 48: 106. 

1908. 
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Pkyllachora vaginata Chardon, Jour. Dept. Agr. Puerto Rico 
16:172. 1932. 

Clypei amphigenous, circular or oval in outline, scattered, 
0.1-0.3 mm. wide by 0.2-0.8 mm. long, black, shining; fructifi- 
cation simple or compound with few ascocarps; asci cylindrical 
8-12 by 65-80 8 ascospores, ellipsoid, 4.5-7 by 9-14 ju, uni- 

seriate; conidia in similar fructifications, fusoid, sometimes 
curved, 2-3 by 20-30 /I, mostly two-celled, hyaline. 

On Poaceae: 

Digitaria horizontalis Willd. Puerto Rico. 

Paspalum conjugatum lierg. Costa Rica; Cuba; Puerto 
Rico. 

Paspalum distichum L. Dominican Republic. 

Paspalum pUcatulumMichx. Canal Zone; Panama. 
Paspalum Saugetii Chase. Dominican Republic. 

Paspalum tenellum Willd. Panama. 

Paspalum vaginatum Sw. Dominican Republic. 

Paspalum sp. Florida. 

Type locality: Para, Brazil, on Paspalum sp. 

Distribution: Central and South America, West Indies. 

25. Phyllachora insularis Chardon, Jour. Dept. Agr. Puerto 
Rico 13: 13. 1929. 

Clypei amphigenous but more conspicuous on upper leaf sur- 
face, scattered, margin indefinite, irregular in outline, 0. 1-0.5 mm. 
wide by 0.2-1. 6 mm. long, black; fructification compound with 
numerous ascocarps; asci cylindrical, 8-12 by 60-85 m: 8 asco- 
spores, broadly ellipsoid, 4.5-6 by 8-11 u, uniseriate; conidia 
in similar fructifications, lunate, 3-3.6 by 26-29/4, one-celled, 
hyaline. 

On Poaceae: 

Prichachns insularis (L.) Nees {Valota insularis Chase). 
Cuba; Dominican Republic; Grenada; Puerto Rico; St. 
Thomas, Jamaica. 

Trichachne patens Swallen. Texas. 

Type locality: Barceloneta, Puerto Rico, on Valota insularis. 
Distribution: South America and West Indies. 

Exsiccati: Ciferri, My.c. Doming. 214. 
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26. Phyllachora Leersiae Chardon, Jour. Dept. Agr. Puerto 

Rico 16: 176. 1932. 

Ciypei amphigenous, scattered or in groups, circular in outline, 
0. 2-0.5 mm. across, black; fructification simple; asci cylindrical- 
clavate, fragile, 14-18 by 55-75 ju; 8 ascospores, narrowly ^ ellip- 
soid, 7. 0-8. 5 by 16-21 }i, biseriate. 

On Poaceae: 

Leer sia (monandr a Sw.?). Dominican Republic. 

Type locality: Road to San Jose de las Matas, Prov. Santiago. 
Distribution: Known only from Dominican Republic. 

27. Phyllachora Phalaridis sp. nov. 

Ciypei amphigenous but more conspicuous on upper -leaf sur- 
face, scattered, ellipsoid to fusiform in outline, 0.2-0.S mm. wide 
by 0.3-1. 0 mm. long, shiny black; fructification simple or com- 
pound with few ascocarps; asci cylindrical, 7.5-9 by 70-80 ju; 
8 ascospores, broadly ellipsoid, 4-5 by 7.5-10 ja, uniseriate. 

On Poaceae: 

Phalaris arundinacea L. Massachusetts. , . 

Type LOCALITY: Southwick, Massachusetts, on Phalaris' arun- 
dinacea. (Seymour 250) 

Distribution: Known only from type locality. 

28. Phyllachora Ammophilae sp. nov. 

Ciypei amphigenous but more conspicuous on upper leaf sur- 
face, scattered, linear, 0.2-r.0 mm. wide by 1.0-5. 0 mm. long, 
brownish black ; fructification compound with numerous aseo- 
carps; asci cylindrical 10-15 by 90-115 /z; 8 ascospores, broadly 
ellipsoid, 7-9 by 10-15 often appearing subspherical, uniseriate. 
On Poaceae: 

Ammophila arenaria (L.) Link. Massachusetts, New Jersey, 

, ' New York. 

Type locality: Southhampton, New York, on Ammophila 
arenaria. (Orton, June 27, 1919) 

Distribution: Long Island, Massachusetts and New Jersey. 

29. Phyllachora Epicampis sp. nov. 

Ciypei amphigenous but more conspicuous on upper leaf sur- 
face, scattered or gregarious, elliptical to linear in outline, 0. 2-1.0 
mm. wide by 1. 0-3.0 mm. long, dull black, or grayish, often 
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confluent to form patches up to 2 cm. long; fructification com- 
pound with numerous ascocarps; asci cylindrical to clavate, 10- 
14 by 95-150 /x, with long pedicels; 8 ascospores, ovate-acuminate, 
6-8 by 19-23 /x, uniseriate or biseriate. 

On Poaceae: 

Muhlenbergia rigens (Benth.) Hitchc. {Epicampes rigens 
Benth.). Arizona, California. 

Type locality^ IMoiirovia, California, on EpicciTyipcs Tigcns, 
Distribution: Arizona and California. 

30. Phyllachora vulgata Theissen & Sydow, Ann. Myc. 13 - 
450. 1915. 

Sphaeria graminis cinerascens Schw. Trans. Am. Phil. Soc. 
II. 4: 208. 1832. 

Sphaeria Agrostidis Schw. Trans. Am. Phil. Soc. II. 4: 210. 
1832. 

Clypei amphigenous, scattered, oval to ellipsoid in outline, 
O.l-l.O mm. wide by 0.2-2..0 mm. long, dull black; fructification 
simple or compound, generally with few ascocarps; asci cylin- 
drical, 7-11 by 65-110 ascospores ellipsoid, 4-5.5 by 9-12 /i, 
uniseriate. 

On Poaceae: 

Blepharoneuron tricholepsis (Torr.) Nash. New Mexico. 

Muhlenbergia asperifolia (Nees & Mey.) Parodi (Sporobolus 
asperifolius Nees & Mey.). Colorado, Nebraska, New 
Mexico, North Dakota; British Columbia. 

Muhlenbergia californica Vas. California. 

Muhlenbergia cuspidata (Torr.) Rydb. {Sporobolus cuspidatus 
Wood. N. brevifolius (Nutt.) Scribn. Vilfa cuspidata 
Torn). Indiana, Iowa, Minnesota, North Dakota, South 
Dakota, Wyoming. 

Muhlenbergia foliosa (Roem. & Schult.) Trin. {Agrostis fili- 
formis Willd.). Pennsylvania, Wisconsin. 

Muhlenbergia mexicana (L.) Trin. Illinois, Indiana, Iowa, 
Maryland, Michigan, Nebraska, New York, Ohio, Penn- 
sylvania, South Dakota, West Virginia; Ontario. 

Muhlenbergia montana (Nutt.) Hitchc. {M. gracilis Auct.). 
Colorado. 

Muhlenbergia Porteri Scribn. Arizona. 
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Muhlenbergia racemosa (Michx.) B.S.P. (M. glomerata Trin.)* 
Colorado, Georgia, Illinois, Kansas, Michigan, Nebraska, 
New York, North Dakota, South Dakota, Wisconsin; 
Ontario. 

Muhlenbergia Reverchoni Va.sey Sc Scribn. Maryland. 

Muhlenbergia Schreheri Gmel. {M, diffusa Willd.). Georgia, 
Illinois, Iowa, Louisiana, Maryland, Mississippi, New 
York, North Dakota, Pennsylvania, Tennessee, West Vir- 
ginia. 

Muhlenbergia sobolifera (Muhl.) Trin. Iowa, Pennsylvania. 

Muhlenbergia spiciformis Trin. Jalisco, 

Muhlenbergia squarrosa (Trin.) Rydb. New Mexico, North 
Dakota. 

Muhlenbergia syhatica Torn Kansas, Maine, Missouri, 
Wisconsin. 

Muhlenbergia tenuifior a (Willd.) B.S.P. Wisconsin. 

Muhlenbergia uniflora (Muhl.) Fernald {Sporobolus serotinus 
A. Gray, S. uniflorus Scribn. & Mern). Vermont. 

Muhlenbergia sp. Alabama, Rhode Island. 

Sporobolus airoides (Torr.) Torr. Colorado. 

(Nees) Kunth. Texas. 

Sporobolus asper (Michx.) Kunth. Illinois. 

Sporobolus cryptandrus (Torr.) A. Gray. Kansas, Texas. 

Sporobolus sp. South Dakota. 

Type locality: Saline River, Kansas, on Muhlenbergia syU 
vatica. 

Distribution : Southern Canada, United States, and in Mexico. 

Exsiccati: Barth. Fungi Columb. 2249, 2342, 2443, 3733, 
3923; Brenckle, Fungi Dak. 8, 9; Ellis & Ev. Fungi Columb. 
525; Griff. W. Am. Fungi 4. 

31. Phyllachora texensis sp. nov. 

Clypei amphigenous, scattered or sometimes gregarious, ellip- 
tical to fusiform in outline, 0.2~0.4 mm. wide by 1.0-1. 5 mm. 
long, dull black; fructification compound with numerous asco- 
carps; asci cylindrical, 7-11 by 100-120 pedicels long; 8 asco- 
spores, narrowly ellipsoid, 6.5-7. 5 by 13-16 ju, uniseriate. 

On Poaceae: 

Muhlenbergia Reverchoni Vasey & Scribn. Texas. 
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Type locality: Fort Worth, Texas, on Muhlenbergia Rever- 
choni. (Reverchon J53P) 

Distribution: Known only from type locality. 

32. Phyllachora coloradensis sp. nov. 

Clypei amphigenous, scattered or gregarious, ellipsoid to linear 
in outline, 0.2-0.5 mm. wide by 0.5-1.5 mm. long, sometimes 
forming larger groups up to 5 mm. long, dull black; fructification 
usually compound; asci cylindrical, 9-12 by 70-85 m: 8 asco- 
spores, narrowly ellipsoid, 5.5-6 by 11-14 yu, uniseriate; conidia 
present in similar fructifications, fusiform, 5.5-7 by 15-20 ju, 
four-celled, hyaline. 

Gn Poaceae: 

Muhlenbergia Montana (Nutt.) Hitchc. {M. trifida Hack.). 
Colorado. 

Type LOCALITY. Pikes Peak, Colorado, on Muhlenbergia trifida. 
Distribution: Known only from type locality. 

33. Phyllachora Oryzopsidis (Rehm) Theiss. & Sydow, Ann. Myc 

13: 451. 1915. 

Phyllachora graminis f. Oryzopsidis Rehm, Ascomycetes 
iPid.- (hyponym). 

Clypei chiefly epiphyllous, slightly evident on under surface of 
leaf, scattered, elliptical to short linear in outline, 0.2— 0.4 mm. 
wide by 0.3-1 .0 mm. long, black, shiny; fructification compound 
with numerous ascocarps;’ asci cylindrical, 9-10 by 70-100 u', 

8 ascospores, narrowly ellipsoid, 5-6.5 by 11-14 n, uniseriate. 

On Poaceae: 

Oryzopsis asperifolia Michx. Massachusetts, Michigan, New 
York, Vermont; Ontario, Quebec. 

Type locality: London, Ontario, on Oryzopsis asperifolia. 
Distribution: New England west to Michigan and north into 
Canada. 

Exsiccati: Rehm, Ascom. 1916. Barth. Fungi Columb. 3536. 

34. Phyllachora Boutelouae Rehm, Hedwigia 36 :'373. 1897. 

Phyllachora boutelouicola Speg. Anal. Mus. Nac. Buenos 
Aires III. 12 : 415. 1909. 

Phyllachora chloridicota Speg, Anal. Mus. Nac. Buenos Aires 
111.12:416. 1909. 
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Phyllachora mmima Chardon, Jour. Dept. Agr. Puerto Rico 
16: 175. 1932. 

Clypei amphigenous but more conspicuous on upper leaf sur- 
face, oval to elliptical in outline, scattered, sometimes confluent, 
0.3-1 mm. wide by 0.5-2. 0 mm. long, brownish black; fructifica- 
tion generally compound with few to numerous ascocarps; asci 
cylindrical, 9-12 by 75-95 operculum prominent; 8 ascospores, 
broadly ellipsoid, 5-6 by 8.5-11 m, uniseriate. 

On Poaceae: 

Bouteloua curtipendula (Michx.) Torr. Illinois, Texas, Wis- 
consin. 

Bouteloua gracilis (H.B.K.) Lag. {B. oligostachya Torr.). 
Nebraska, New Mexico, North Dakota, South Dakota. 

Bouteloua heterostega (Trin.) Griff. Dominican Republic; 
Puerto Rico. 

Bouteloua hirsuta La,g. Wisconsin. 

BucUoe dactyloides (Nutt.) Engelm. (Bulbilis dactyloides 
- Raf.). Arkansas, Kansas, Texas. 

Chloris cUoridea (Presl.) Hitchc. Texas. 

Chloris orthonoton Doell, Guatemala. 

Chloris submutica H.B.K, Coahuila. 

Chloris virgata Sw. Lower California. 

Type locality: Argentina on Bouteloua curtipendula var. 
aristosa. 

Distribution: Wisconsin to Nebraska, south to Mexico and 
in South America. 

35. Phyllachora Leptochloae Chardon,. Jour. Dept. Agr. 
Puerto Rico 16: 176. 1932. 

Clypei amphigenous, oval to elliptical, sometirnes linearly ex- 
tended to produce an irregular outline, scattered, rarely confluent, 
0.3-1 mm. wide by 0.7-3 mm. long, black, somewhat shiny; 
fructification compound with few to numerous ascocarps; asci 
cylindrical, 9.5—13 by 75-95 ju; 8 ascospores, ovate-acuminate or 
fusiform, 5-6 by 14-19 /u, chiefly uniseriate; spermatia sinuous, 
1.0 by 15-20 Mr continuous. 

On Poaceae : 

Leptochloa virgata (L.) Beauv. Canal Zone; Honduras. 

Type locality: La Ptagua, Honduras, on Leptochloa virgata. 

Distribution: Central America to Venezuela. 
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36. Phyllachora serialis Ellis & Ev. Jour. Myc. 8: 18. 1902 

Clypei poorly developed, amphigenous but more conspicuous 
on under surface of the leaf, elliptical to linear in outline, 0.1-0.2 
mm. wide by O.S-1 mm. long, gregarious, often confluent to form 
lines up to 5 mm. long; fructification simple or rarely compound- 
asci cylindrical, 10-15 by 70-80 /x; 8 ascospores, ellipsoid, 5-6 by 
10-13 /u, uniseriate. . 

On Poaceae; 

Elymus triticoides Buckl. California. 

Spartina leiantha Benth. California. 

Type locality: Pacific Grove, California, on Spartina stricta, 
error for 5. leiantha. 

Distribution : Known only from type locality. 

37. Phyllachora Spartinae sp. nov. 

Clypei chiefly epiphyllous, slightly noticeable on under leaf 
surface, elliptical to linear, 0.5-1. 0 mm. wide by 2.0-3 0 mm 
long, scattered, grayish to shining black; fructification compound 

cylindrical to narrowly ellipsoid, 
ii-20 by 90-110 ascospores, broadly ovoid to broadly ellio- 
soid, often appearing nearly spherical, 9-12 by 15-19 uniseriate. 
On Poaceae : 

Spartina alterniflora Lois. Florida, Georgia, Maryland. 
Type locality: Savannah, Georgia, on Spartina alterniflora. 
Distribution: Along the coast from Maryland to Florida. 

38. Phyllachora Pammelii sp. nov. 

n f ^scattered, elliptical to linear in outline, 
0.2 0.6 mm. wide by 0.^2 mm. long, black, not shining; fructi- 

£i 2 bv^'vrrsr'''^ numerous ascocarps; asci cylindrical, 

« 12 by 70-80 /i; ascospores fusiform, 4.5-5 by 10-14 u uni- 
guttulate, uniseriate or occasionally biseriate. 

On Poaceae: 

Distichlis stricta (Torr.) Rydh. Colorado. 

Type locality: Fort Collins on Distichlis stricta. 

Distribution: Known only from type locality. 

39. Phyllachora diplocarpa Ellis & Ev. Bull. Torrey Club 24- 

292. 1897. Y uuxi't. 

Phyllachora NuttalUana Fairm. in IVTillsp. & Nutt. Pub Field 

Mus. Nat. Hist. S: 345. 1923. 
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Clypei hypophyllous chiefly, oval to elliptical in outline, 0.2- 
0.5 mm. wide by 0.5-1. 0 mm. long, more rarely up to 2.0 mm. 
long, scattered or sometimes confluent to form larger groups, dull 
black; fructification compound, with few ascocarps, flattened in 
the scanty mesophyll; asci clavate or somewhat saccate, more 
rarely cylindrical, 11-14 by 50-60 /x> often with prominent pedi- 
cel; 8 ascospores, narrowly ellipsoid, 4. 5-5. 5 by 13-1 7 ju, uniseriate 
or partially biseriate, or more generally inordinate. 

On Poaceae: 

Distichlis spicata (L.) Greene {D. maritima Raf.). Cali- 
fornia, Colorado, Kansas, New Mexico, South Dakota, 
Texas. 

Distichlis stricta (Torr.) Rydb. California, North Dakota, 
Texas. 

Spartina patens (Ait.) Muhh South Carolina. 

Type locality: Rooks County, Kansas, on Distichlis maritima. 

Distribution: On plains from North Dakota to New Mexico 
and on the Pacific coast, mostly on alkaline soils. 

Exsiccati: Barth. Fungi Columb. 4745; Brenckle, Fungi Dak. 
10; Ellis & Ev. Fungi Columb. P55; Ellis & Ev. N. Am. Fungi 
3439; Griff. W. Am. Fungi 

40. Phyllachora Eragrostidis Chardon, Bol. Soc. Venez. Cien. 
Natur. 40 : 17 (?). 1939. 

Clypei amphigenous, scattered, oval to elliptical in outline, 
0. 1-0.4 mm. wide by 0.5-1. 5 mm. long, sometimes confluent to 
form wider and longer patches, black; fructification compound 
with numerous ascocarps; asci cylindrical, 8-10 by 80-100 ju; 
ascospores narrowly ovoid to ellipsoid, 4.5-6 by 10-13 /x, uni- 
seriate; form on Triodia flava with ascospores 4.5-5. 0 by 6. 0-8.0 m- 

On Poaceae : 

Eragrostis capillaris (L.) Nees (E. tenuis Steud.). Alabama, 
Nebraska, Texas. 

Eragrostis hirsuta (Michx.) Nees. Georgia. 

Eragrostis Palmeri S. Wats. Texas. 

Eragrostis sp. New Mexico. 

Triodia albescens Vasey. Texas. 

Triodia flava (L.) Smyth {Tridens flams Hitchc.). Georgia, 
Texas. 

Type locality: Miranda, Venezuela, on Eragrostis polytricha. 
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Distribution: Georgia to Nebraska and Texas; also in South 
America. 

41. Phyllachora silvatica Sacc. & Speg. Mich. 1 : 410. 1878. 

Clypei mostly hypophyllous, scattered or often gregarious, 
roundish or oval in outline, 0.4-0.8 mm. wide by 0.5-1 mm. long,' 
black; fructification compound with few ascocarps; asci cylindri- 
cal or narrowly elliptical, 10-15 by 75-100 m; 8 ascospores 
ellipsoid to fusiform or ovoid, 6.0-7. 5 by 12-16 fx, biseriate or 
uniseriate. 

On Poaceae: 

Festuca dertonensis (All.) Aschers. & Graebn. Oregon. 
Festuca idahoensis Elmer. California. 

Festuca megalura Nutt. Oregon. 

Festuca occidentaUs Wook. Oregon. 

Festuca rubra L. California, Oregon. 

Type locality: Northern Italy on Festuca duriuscula. 
Distribution: Northwestern United States and Northern 
Italy. 

42. Phyllachora graminis (Pers.) Fuckel, Symb. Myc 216 

1869. 

Sphaeria graminis Fers. Ohs. Myc. IS. 1796. 

Phyllachora graminis Elymorum Fries, Syst. Myc 2‘ 434 
1823. 

Sphaeria graminis Elymorum Schw. Trans. Am. Phil. Soc 
II. 4: 208. 1832. 

Dothidea graminis Fries, Summa Veg. 387. 1845. 

Phyllachora Bromi Fuckel, Symb. Myc. 216. 1869. 

Phyllachora Asperellae Roum. & Fautr. Rev. Myc. 175. 

1892. Roum. Fungi Sel. Exs. 6173. 

Phyllachora graminis f. Hystricis Rehm, Ascom. 1917 (hypo- 
' 'iiym.). . 

Phyllachora Agrostidis Orton, House, N. Y. State Mus. Bull. 

243-244: 91. 1923 (homonym). 

Phyllachora Elymi Orton, House, N. Y. State Mus. Bull. 
243—244: 92. 1923 (hyponym). 

Phyllachora Melicae Dearn & House, N. Y. State Mus Bull 
266-270. 1925. 
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Phyllachora Cinnae Tehon & Dan. Mycologia 19: 110, 1927. 

Clypei amphigenous, scattered, long elliptical to linear, often 
fusiform in outline, 0.1-1. 0 mm. wide by 0.2-5. 0 mm. long, fre- 
quently confluent, black; fructification compound with many 
ascocarps; asci cylindrical, 8-10 by 70-100 8 ascospores, ellip- 

soid, 4.5-6 by 9-12 jjL, uniseriate. 

A gropyr on cristatum Bea.\XY. Nova Scotia. 

Agropyron pauciflorum (Schwein.) Hitchc. New York. 

Agropyron repens (L.) Beauv. Iowa, Maine, Massachusetts, 
New Hampshire, New York, Pennsylvania, Rhode Island, 
Vermont, West Virginia, Wisconsin; Alberta, Ontario, 
Quebec. 

Agrostis alba L. California, New York, Virginia. 

BrachyUtrum erectum (Schreb.) Beauv. Nebraska, Vermont. 

Bromus ciliatus L. Indiana, Wisconsin. 

Bromus pur gans L. Pennsylvania. 

Bromus triniiDesv , California. 

Calamagr os tis canadensis (L.) Beauv. Michigan, Nebraska, 
New York, Wisconsin. 

Cinna arundinaceae L. Illinois, Kansas, Maryland, Virginia. 

Elymus canadensis L. Illinois, Indiana, Iowa, Maryland, 
Michigan, Minnesota, Mississippi, Nebraska, New York, 
North Dakota, Ohio, Pennsylvania, South Dakota, Ver- 
mont, Virginia, West Virginia, Wisconsin, District of 
Columbia. 

Elymus canadensis va,r. br achy stachys FarweW. Wisconsin. 

Elymus canadensis var. rohustus (Scribn. & Sm.) Mackenz. 
& Bush. Illinois, Kansas, Minnesota, Vermont; Ontario. 

Elymus condensatus Vresl, Cdliiovnm, 

Elymus glaucus Buckl. California, Montana, New York. 

Elymus riparius Wieg. New York, Pennsylvania, West 
Virginia. 

Elymus triticoides Buckl. California. 

Elymus virginicus L. {Elymus striatus Willd.). Arkansas, 
Illinois, Indiana, Iowa, Kansas, Kentucky, Maryland, 
Massachusetts, Michigan, Minnesota, Missouri, Nebraska, 
New York, Ohio, Pennssylvania, South Dakota, Virginia, 
West Virginia, Wisconsin, District of Columbia; Ontario. 


48 


Mycologia, Vol. 36, 1944 


Elymus virginicus war. australis (Scribn. & Ball) Hitchc 
Georgia, Missouri, North Carolina. 

Elymus virginicus var. glabriflorus (Vasey) Bush. Pennsyl- 
vania, West Virginia. 

Elymus virginicus var. halophilus (Bick.) Wieg. Massachu- 
setts. 

Elymus virginicus var. intermedius (Vasey) Bush. Missouri, 
Pennsylvania. 

Elymus virginicus var. submuticus Hook. North Dakof-a 

Festuca elatior (L.) Chase. Maine. 

Hordcum jubatum L. Wisconsin. 

Hordeumsp. California. 

Hystrix patula Moench {Hystrix Hystrix (L.) Millsp.). Illi- 
nois, Indiana, Iowa, Kentucky, Michigan, New jersey 
New York, Ohio, Pennsylvania, Vermont, Virginia West 
Virginia, Wisconsin; Ontario.. 

Melica striata {Michx.) mtchc. Wisconsin. 

Pamcum wrgatum L. Iowa, Kansas, Kentucky, Maryland, 
Nebraska, New York, North Carolina, Rhode Island,’ 
Wisconsin. 

Pappophorum mucronulatum Nees. Texas. 

Phleum pratense L. Maine; Prince Edward Island. 

TTiticuwi destivufyi L. Iowa. 

Ufiiold foxd (L.) B.S.P, Georgia. 

Type LOCALITY : Europe on 

Distribution; Around the world, chiefly in North Temperate 
zone. ^ 

^ Exsiccati: Barth. Fungi Columb. 2947, 3921, 3922; Seym. & 
Earl. Econ. Fungi 395; Kell. Ohio Fungi 50; Ellis & Ev. Fungi 
^^■2133, 2134; Ellis & Ev. N. Am. Fungi 2127; Rab. & 
Winter. Fungi Eur. 3061(b); Rehm, Ascom. 1917; Ellis, N. Am 
Fungi 484; Davis, Fungi Wise. Exs. 39; Wils. & Seav. Ascom. & 

^ Cuba, Fungi of Nantucket 

JOUy 161, 

43. Phyllachora Arundinariae sp. nov. 

scattered, or sometimes gregarious 
oval to el iptical m outline, 0.1-0.4 mm. wide by 0.1-0 Hm’ 

ong, black; fructification simple or compound with few asco- 
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carps; asci narrowly ellipsoid, 12-18 by 75-100 ^ ascospores 

fusiform to narrowly ellipsoid, 6-8.5 by 15-20 jx, biseriate or more 
rarely uniseriate. 

On Poaceae: 

Arthr 0 sty lidium angustifoUum Ndish. Cuba. 

Arundinaria tecta (Walt.) Muhl. Alabama, Georgia, South 
Carolina. 

Type locality: Darien, Georgia, on Arundinaria tecta. 
Distribution: Alabama to Georgia and the West Indies. 
Exsiccati: Ravenel, Fungi Am. 389. 

44. Phyllachora excelsior sp. nov. 

Clypei amphigenous, scattered, oval to ellipsoid in outline, 
1 mm. wide by 2 mm. long, black, often located on necrotic or 
chlorotic spots; fructification compound with numerous asco- 
carps; asci cylindrical or narrowly ellipsoid, 15-25 by 150-180 ju; 
8 ascospores, ovate-acuminate to fusiform, 9-10 by 30-38 /x, 
biseriate or uniseriate. 

On Poaceae : 

Arthrostylidium excelsum Griseb. Guadeloupe. 

Type locality: Guadeloupe on Arthrostylidium excelsum. 
Distribution: Known only from type locality. 

45. Phyllachora portoricensis (Chardon) comb. nov. 

Spaerodothis portoricensis Chardon, Jour. Dept. Agr. Puerto 
Rico 16: 189 1932. 

Phyllachora Arthrostylidii Pet. & Cif. Ann. Myc. 30: 232. 
1932. 

Clypei amphigenous, scattered, ellipsoid to linear, 0.2-0. 7 mm. 
wide by 0.7-4 mm. long, black; fructification compound with 
numerous ascocarps; asci clavate, 20-25 by 90-120 /x; 8 ascospores 
narrowly ovoid, 7. 5-9.5 by 19-24 jxy usually biseriate. 

On Poaceae: 

Arthrostylidium muUispicatum Pilger. Dominican Republic. 
A rthrostylidium sarmentosum Pilger. Puerto Rico . 

Type locality: Loquillo Mts., Puerto Rico, on Arthrostylidium 
sarmentosum. 

Distribution: Known only from the West Indies. 

46. Phyllachora tetraspora Chardon, Jour. Dept. Agr. Puerto 

Rico 16: 178. 1932. 
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^ Clypei chiefly epiphyllous, scattered, linear, 0.5-1.0 mm. wide 
m fortification compound; asci clavate 

m m u ascospores, irregularly arranged, narrowly 

ellipsoid, 6-7.5 by 18-22 /i; wall rather thick. 

On Poaceae: 

Bambos vulgaris Schra-d. Dominican Republic. 

Type locality: Santiago, Dominican Republic, on Bambusa 
vulgaris. 

Distribution: West Indies and South America. 
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ADDITIONS TO THE UREDINALES OF 
VENEZUELA— III 1 

Frank D. Kern and H. W. Thurston, Jr. 

Previous lists of Venezuelan Uredinales are as follows : 

Sydqw, H. Fungi venezuelani [Uredinales], Ann. Myc. 28: 
37-52. 1930. 

Kern, Thurston & Whetzel. Uredinales in Mycological 
Explorations of Venezuela. Monog. Univ. Puerto Rico B. 
2:262-303. 1934. 

Kern, Frank D. Additions to the Uredinales of Venezuela. 
Mycologia 30: 537-552. 1938. 

Kern & Thurston. Additions to the Uredinales of Vene- 
zuela— 11. Mycologia 35: 434-445. 1943. 

The total number of species reported in the foregoing lists is 
238. We are now adding 25 species, bringing the total up to 
263 species belonging to 31 genera, hor notes concerning the 
collectors who have made possible these additions see Kern & 
Thurston (l.c.), pp. 434—435. In the following list we are in- 
cluding notes about four species previously reported ; these species 
which do not represent new records for Venezuela are marked 
with an asterisk. 

For the determination of certain host plants we are indebted 
to Dr. E. P. Killip, Smithsonian Institution, Dr. H. A. Gleason, 
New York Botanical Garden, and Dr. R. E. Woodson, Jr.,' 
Missouri Botanical Garden; for aid in the preparation of the 
Latin diagnoses we are indebted to Dr. R. E. Dengler, The 
Pennsylvania State College. 

Aecidium Jacquemontiae Ellis & Ev. Jour. Myc. 8: 11. 1902. 

On Jacquemontia lactescens Seem. Road Maracay a Guigue, 
Est. Aragua, March 31, 1939, Chardon, Whetzel &■ Muller 3254. 

’ Contribution from the Department of Botany, I'he Pennsylvania State- 
College, No. 139. Publication authorized August 30, 1943, as paper No. 1191 
in the Journal Senes of the Pennsylvania Agricultural E.\periment Station. 
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This rust has been reported previously from Yucatan and 
Panama. In N. Am. Flora 7: 634, 1924, Arthur uses the name 
Thyella hirtiflora (Mart. & Gall.) House for the host here listed. 

Angiopsora Zeae Mains, Mycologia 30: 42. 1938. 

On Zea Mays L. Gardens, Central Lucinda, Est. Carabobo, 
April 13, 1938, C. E, Chardon 2590; Hacienda Bramon, Est. 
Tachira, May 10, 1934, Kern & Toro 1812. 

The pale yellow uredinia, the colorless or pale uredospores, 
and the covered telia with teliospores in catenulate rows are 
characteristics of this rust. For many years it was recognized 
that there was a rust of corn in southern and tropical regions 
which was distinct from the common rust of the temperate zone, 
Puccinia Sorghi. This rust has been called Puccinia pallescens. 
It is now believed that P. pallescens occurs only on Tripsacum. 
It is also din Angiopsora and not di Puccinia. The uredospores 
of Angiopsora pallescens a-te smaller than those of the corn rust 
and the telia differ in several important respects. These facts 
led Mains to propose the ndune Angiopsora Zeae. Teliospores 
on corn are apparently rather rare. They are present on our 
specimen No. 2590. 

Mains reports A. Zeae from Guatemala, Puerto Rico, and 
Trinidad. In addition to these Venezuelan specimens we have 
specimens from the Dominican Republic and Colombia. 

Arthuria COLUMBIANA (Kern & Whet.) Cummins, Bull. Torrey 
Club 70: 519. 1943. 

Phakopsora Columbiana Kern & Whet. Jour. Dept. Agr. Puerto 
Rico 14: 304. 1930. 

On Croton sp. Taquara, Dist. Federal, Feb. 12, 1939, F. 
Tamayo 2381. 

This species is otherwise known only from the type locality in 
Colombia. Dr. Cummins has discovered that the uredospores 
are catenulate and not stalked and has made the transfer to the 
genus Arthuria. 

Chrysocyclus Mikaniae (Arth.) Sydow, Ann. Myc. 23: 324. 
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On Mikania sp. Road Maracay a Choroni, Est. Aragua, 
March 26, 1939, Chardon & Whetzel 3168, 

Previous reports of this species are from Brazil and Bolivia* 

Dasyspora gregaria (Kunze) P. Henn. Hedwigia 35: 320. 
1896. 

On Xylopia sp. Road Maracay a Guigue, Est, Aragua, March 
31, 1939, Chardon, Whetzel Muller 3250. 

This interesting species is often called Dasyspora foveolata 
Berk. & Curt. Mains (Carnegie Inst. Wash. Publ. No. 461: 
103--104, 1935) has discussed the nomenclature and illustrated 
the spore-stages. Our specimen has only teliospores. They are 
Puccinia-like with filiform appendages at each end. The ure- 
dinial stage is hyphomycete-Iike with spores borne on branched 
multicellular hyphae which protrude from the stomata. It is the 
uredinial stage which precludes the rust from belonging to the 
genus Puccinia. Dasyspora is a monotypic genus; it is now 
known from British Honduras, Costa Rica, Panama, Brazil, 
Surinam (type locality), and Venezuela. 

Phakopsora Aeschynomenis Arth. Bull. Torrey Club 44: 509. 
1917. 

On Aeschynomene americana L. Caracas, Dist. Federal, June 
26, 193S, A. S. Muller 2186. 

This rust is widely distributed in the West Indies and in 
Mexico. The only other record known to us from South America 
is that of Mayor in Colombia (Mem. Soc. Neuch. wSci. Nat. 5: 
586-587, 1913). 

*Phakopsora Cherimoliae (Lagerh.) Cummins, Bull. Torrey 
Club 68: 467. 1941. 

Uredo Cherimoliae Lagerh. Bull. Soc. Myc. Fr. 11: 215. 1895. 

Physopella Cherimoliae Arth. Result. Sci. Congr. Bot. Vienne 
338. 1906. 

Dr. Cummins working with a specimen from Guatemala has 
found teliospores so that the reference to the genus Phakopsora 
is possible. The rust occurs in tropical regions of the Americas 
from Florida to Ecuador. This change of name affects the 
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following specimens previously reported as Uredo Cherimoliae: 
Chardon, Toro Alamo 165, 313; Sydow 307 . 

Phakopsora Crotalariae (Diet.) Arth. Bull. Torrey Club 44: 
509. 1917. 

On Crotalaria anagyroides H.B.K. Forests at Los Venados, 
above Caracas, Dist. Federal, July 8, 1938, C. E. Chardon 2702; 
Petare a Santa Lucia, Est. Miranda, April 13, 1939, Whetzel 
Muller 3078, 

Previously known only from Brazil. 

PucciNiA deformata Berk. & Curt,; Berk. Jour. Linn. Soc. 10: 
357. 1869. 

On Oly r a latifoUa L. Hacienda Lucinda, Urama, Est. Cara- 
bobo, April 2, 1939, Chardon, Whetzel ^ Muller 3283, 

Originally from Cuba, this interesting species is known also 
from Jamaica, Puerto Rico, Nicaragua and Trinidad. 

PucciNiA fallax Arth.; Mains, Carnegie Inst. Wash. No. 461: 
103. 1935. 

Puccinia fallaciosa Arth. Mycologia 9: 84. 1917. Not P. 

fallaciosa Thiim. 

On Palicourea petiolaris H.B.K. Road Petare a Santa Lucia, 
Est. Miranda, April 13, 1939, Whetzel &’ Muller 3397. 

Heretofore reported from Puerto Rico and the Dominican 
Republic. 

Puccinia INVAGINATA Arth. & Johnston, Mem. Torrey Club 17: 
146. 1918. 

On Gouania polygama (Jacq.) Urban. Jaguara, Caracas, Dist. 
Federal, Feb. 15, 1939, F. Tamayo 3075; Tucupe, near Caracas, 
Dist. Federal, Feb. 28, 1939, Whetzel & Muller 2849. 

This rust is known from the West Indies, Guatemala, and 
Brazil. Both of these specimens have well developed telia. 

Puccinia rubricans Holway, Jour. Myc. 10: 165. 1904. 

On Banisteria cornifolia (Kunth) Spreng. Hacienda Lucinda, 
Urama, Est. Carabobo, April 3, 1939, Chardon, Whetzel &f Muller 
3312, 
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Our specimen has only secondary uredinia. There are known 
in the life cycle pycnia, primary and secondary uredinia, and 
telia. The secondary uredospores have very thick walls (4-7 fi) 
which show a more or less colorless outer layer. The spines are 
large, sparse, and sharp. The species was originally described 
from Brazil and has been reported from southwestern Mexico. 

PucciNiA UNILATERALIS (Arth.) Cummins, Bull. Torrey Club 67- 
67. 1940. 

On Geranium velutinum Turcz. Paramo de la Negra, Est. 
Tachira, Nov. 13, 1939, Barrus & Muller 3596. 

An interesting species. Our specimen has the typical uredo- 
spores with the reniform shape and one pore on the concave side. 
It has been reported from Mexico, Colombia, and Ecuador. 

*Puccinia venezuelana (Kern, Thurston & Whetzel) comb. nov. 

Uredo venezuelana Kern, Thurston & Whetzel, Monog. Univ. 

Puerto Rico B. 2: 297. 1934. ,, 

In the account of the Uredinales in ‘ ‘ Mycological Explorations 
of Venezuela” (l.c.) Uredo venezuelana was described as a new 
species on Euphorbia crotonifolia horn La Mesa, Est. Trujillo. 

We now have a collection on Euphorbia caracasana Muell. 
from Quebrada de Duri, Est. Trujillo, collected Nov. 11, 1939, 
by Barrus & Muller 3607 , which has both uredinial and telial 
stages. The uredospores of this collection are so similar to those 
of the type of Uredo venezuelana there can be no doubt that they 
belong here. In the original description there is no statement 
that the wall of the uredospores consists of two layers. In both 
collections, however, there are some spores in which this is 
evident. The pores were said to be apparently 8, in two trans- 
verse zones equidistant from the equator. It should be added 
that they are sometimes so irregular as to appear scattered but 
there is a tendency toward the zonal arrangement. 

A description of the telial stage follows: 

Telia amphigenous, similar to uredinia in size and distribution, 
ear y naked, dark chocolate-brown; teliospores ellipsoid or oblong- 
elhpsoid, 21-26 X 58-71 m, rostriform at apex, rounded below, 
not or only slightly constricted at the septum ; wall dark chestnut- 
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brown, 3.5-4 /i thick, with a golden-brown rostriform umbo, 
16-19 fx, closely and finely verrucose; pedicel colorless below, 
often golden-brown and enlarged next to spore, usually 7-9 jx in 
diam., sometimes wider at base, about once length of spore. 

It is interesting to note that this species has several charac- 
teristics in common with other species on Euphorbia {Aklema) 
such as Puccinia Euphorhiae longipes Sydow, Puccinia velata 
(Ellis & Ev.) Arth., and Puccinia festata Jacks. & Holw. In all 
of these the teliospores are rostriform at the apex, the wall is 
chestnut-brown and verrucose, and the pedicels are Golorless 
except next to the spore where they are tinted and somewhat 
enlarged. There are differences, however, in size of both telio- 
spores and uredospores, in the presence or absence of bulbose 
swellings at the bases of the teliospore pedicels, and other com- 
binations of characters, which make all of them valid species. 

PuGcinia Waltheriae sp. nov. 

Teleutosoris hypophyllis vel caulicolis, sparsis vel gregibus 2-3 mm. diam. 
in maculis decoloratis insidentibus, rotundatis vel ovatis, 0.1-0. 5 mm. diam., 
pulvinatis, compactis, mox nudis, primum pallide cinnamomeo-briinneis, dein 
germinando cinerascentibus; epidermide rupta non visibile; teleutosporis ellip- 
soideis, 16-23 X 51-64 /x, supra attenuatis et infra rotundatis, non vel leniter 
ad septum constrictis; tunica pallide aurato-brunnea, 2-2.5 /x cr., supra in- 
crassata ad 6-8 kvi; pedicello hyalino, 6-8 /x lato, 65-112 /x longo. 

On Waltheria americana L. La Guaira-Caracas road, Dist. 
Federal, March 3, 1939y MilUer Whetzel 2910. 

This is a microcyclic species. Rusts are not at all common on 
the family Sterculiaceae. There is a microcyclic form on species 
of Buettneria in Central America but the teliospores are much 
smaller and the walls are thinner than in our species. Both the 
habit and the spores of our species are very like those of Puccinia 
Malvacearum. As that species inhabits the family Malvaceae 
we do not believe that the species on a genus of the Sterculiaceae 
can be identical even though similar. 

Ravenelia caulicola Arth. N. Am. Flora 7: 143. 1907. 

On Cracca (Tephrosia) sp. Near Los Teques, Est. Miranda, 
Feb. 5, 1935, W. A. Archer H26L 

This species was originally described from the Bahama Islands. 
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It has also been reported from the Dominican Republic and 
Puerto Rico. 

Ravenelia CUBENSIS Arth. Mem. Torrey Club 17: 118. 1918 

On Peimnisia Saeri Britton & Rose. Quibor, list. Lara 
Nov. 24, 1939, Barrus & Muller 3593. 

This species is known only in the uredinial sta.tre and up to the 
present we find it known only from the tx-pe collection Our 
specimen agrees perfectly with the type specimen as regards both 
habit and spore characters. There are no parapln-ses, the spore 
walls are thicker above and the pores are 4, equatorial We 
have had the opportunity to study the type through the aid of 
JJr. G. B. Cummins. 

We are informed that the host here listed as Peiranimi is a 
segregate from the genus Cassia but that the transfer of this 
species to Cassia has never been made. We should add that 
biflora previously reported (Monog. Univ. Puerto Rico, 

^ er. 2: 292, 1934) as bearing Ravenelia spinulosa Diet & Holw' 
also belongs to the segregate Peiranisia. 


Ravenelia mirandensis sp. nov. 


rotunddUs, 0.2^.S mm. diam., pall.de cinnamomeo-brunneis; epidermide n.nh 
echin.1.,,; min.® 

42-58^ Ilf rTr*™'" 

The numerous spines on each teliospore and the appressed 
fC. ‘"r 

except i?. anUguana Cummins. From the latter it differs in the 

tetl h uredospores, and the smaller 

tehal heads which are composed of fewer spores. 
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Ravenelia portoricensis Arth, Bull. Torrey Club 31: 5. 1904. 

On Cassia emarginata L. Road Caracas to Ocuniare del I uy, 
Est. Miranda, March 11, 1939, Whetzel &f Muller 2979. 

Previouslv reported from the West Indies, Cuba, Jamaica, 
Haiti, and the Dominican Republic. 

*Uredo Coccolobae P. Henn. Hedwigia 35; 353. 1896. 

On Triplaris sp. Experiment Station Grounds, El Valle, 
Caracas, Dist. Federal, March 17, 1939, G. Vivas Berthier 2993. 

The type of U. Coccolobae was from Brazil on Coccoloha popu- 
lifolia. Arthur (Mycologia 9 : 89, 1917, and N. Am. Flora 7; 
609, 1924) took up this name for the West Indian rust on Cocco- 
loba uvifera. As explained in the note under Uredo uviferae we 
think this was an incorrect use of the name. We believe the rust 
on Coccoloba uvifera in both the West Indies and Venezuela 
should be referred to Uredo uviferae. 

The name Uredo Coccolobae used in the Venezuelan list (Monog. 
Univ. Puerto Rico B. 2; 293) remains in the list as we are now 
referring to it the rust on Triplaris. The genus Triplaris is 
botanically closely related to Coccoloba. The spores and paraph- 
yses of our specimen on agree so closely with Uredo 

Coccolobae that we do not hesitate to suggest this. 

Both Uredo Coccolobae and U. uviferae will perhaps be found 
to belong to the genus Phakopsora. See also Uredo uviferae. 

Uredo Combreti sp. no V. 

Uredosoris plerumque hypophyllis, sparsis vel in greges parvos dispositis, 
rotundatis, parvis, 0. 1-0.2 mm. diam., mox nudis, pulverulentis,^ obscure 
cinnamomeo-brunneis; epidermide rupta inconspicua; uredosporis ellipsoideis, 
obovoideis, vel reniformibus, saepe irregularibus vel angularibus, 1^-23 X 26- 
35 ju; tunica flavida vel cinnomomeo-brunnea, tenui, 1-1.5 validis echinu- 
latis moderate distributis; poris obscuris. 

On Combretum fruticosum (Loefl.) Stuntz. Road beyond Or- 
tiz, entrance to Llanos, April 7, 1939, Whetzel, Muller Ckardon 
3354. 

The host is a shrub of the family Combretaceae. Two species 
of Uredo {U. longaensis P. Henn. Bot. Ergeb. Kun.-Sam.-Expedit. 
159, 1903; U. terminaliae P. Henn. Hedwigia 34: 321, 1895) have 
been described on this family— one from Brazil and one from 
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Africa. Our species does not agree with either of these in spore 
characters. 

Uredo Cyathulae Mayor, Mem. Soc. Neuch. Sci. Nat. 5: 584. 
1913. 

On Cyathula achyranthoides (H.B.K.) Moq. Rancho Grande, 
road Maracay a Ocumare de la Costa, Est. Aragua, March 28, 
1939, Chardon Whetzel 3186. 

Originally described from Colombia this species has been re- 
ported also from Panama (N. Am. Flora 7: 609-610, 1924). It 
has been rarely collected. 

Uredo ficina Juel, Bih. Sv. Vet.-Akad. Handl. 23 (3)^^- 25. 
1897. 

On Ficus sp. Saltanejas, Est. Miranda, Nov. 19, 1940, A. S. 
Muller 3^38; CaracsiSy Dist. Federal, Feb. 18, 1939, F. Tamayo 
2392 y March 12, 1939, J. Camero-Zamora 2988; San Antonia de 
los Altos, Est. Miranda, Dec. 8, 1939, Barrus &f Muller 3745; 
Barrancas, Jan. 10, 1940, F. Tamayo 57P0. 

Sydow reported Physopella ficina on Ficus turhinata from 
Venezuela in 1930 (Ann. My c. 38: 50). In the Kern, Whetzel, 
and Thurston paper (Monog. Univ. Puerto Rico B. 2: 266, 1934) 
the Sydow specimen was listed as Cerotelium Fid (Cast.) Arth.; 
we are now agreed that was an error. Subsequent studies lead 
us to the conclusion that there are two species on Ficus. Cum- 
mins reached the same conclusion (see Bull. Torrey Club 70: 79, 
1943). Cerotelium Fid is retained as the name for the rust on 
the common fig {Ficus carica) which has deeply lobed deciduous 
leaves {Chardon 2^ Toro 636; Chardon 1160; L. Martor ell 1577; 
P. Gonzales 1578) . Uredo ficina is taken up as the name for the 
other species. The latter appears to be on those species of Ficus 
which have entire or toothed leaves which are not deciduous. 
Uredo ficina has larger, more strongly echinulate spores. Arthur 
(N. Am. Flora 7: 103, 1907) kept these two species separate but 
united them later (N. Am. Flora 7: 697, 1925). 

*Uredo maculans Pat. & Gaill. Bull. Soc. Myc. Fr. 4: 98. 1888. 

On Alternanthera lanceolata (Benth.) Standi. El Valle, Cara- 
cas, Dist. Federal Nov. 27, 1939, A. S. Muller 3538. 
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This is one of the first rusts reported from Venezuela, In the 
original description the type locality was Caracas and the host 
was given merely as Amaranthaceae. Our specimen is from the 
type locality and the spores agree so well with the description 
that we have no doubt about our specimen belonging here. We 
believe this to be the second collection of the species from 
Venezuela; 

Jackson (Mycologia 19: 57”58, 1927) reports Puccinia Mo gi- 
phanis (Juel.) Arth. from Brazil, Bolivia, and Ecuador on several 
species of AUernanthera and on Achyranthes sp. The uredospores 
of this species are larger, thicker- walled, and more coarsely verru- 
cose. We believe this species to be quite distinct from Uredo 
maculans. . 

Arthur reports Uredo maculans from Costa Rica and Panama 
(N. Am. Flora 7: 610, 1924). 

Uredo Monochaeti sp. nov. 

Uredosoris hypoph^dlis, sparsis vel in maculis decoloratis aggregatis, ro- 
timdatis, 0.1-0.4 mm. diam., pallide dnnamomeo-brunneis, pulverulentis; 
epidermide rupta visibile; uredosporis late obovoideis, uno latere plerumque 
applanato vel concavo, 16-21 X 23-29 /x; tunica pallide cinnamomeo-brunnea, 
1-1.5 fi cr., minute crebreqiie verrucoso-echinulata; poris 2, super-aequatoriali- 
bus, plus minusve obscuris. 

On Monochaetum hirtum (Karst.) Triana. Caracas a Colonia 
Tovar, Dist. Federal, March 17, 1939, Whet zel &f Muller 300 L 

There are two rusts on the family Melastomaceae, one species 
of Puccinia B.nd one of Pucciniosira. Neither of these has a 
uredo stage. We have found nothing with which to compare our 
specimen. 

Uredo uviferae Sydow, Monog. Ured. 4: 497. 1924. 

On Coccoloba uvifera (L.) Jacq. El Valle, Caracas, Dist. 
Federal, Nov. 27, 194:0, J. Camera Zamora 3945, 

We have restudied also the specimen Chardon, Toro &f Alamo 
283 on Coccolobis uvifera and believe that it was erroneously 
reported as Uredo Coccolobae P, Henn. (Monog. Univ. Puerto 
Rico B. 2: 293. 1934). Sydow described the rust on C. uvifera 

from Puerto Rico and Cuba as Uredo uviferae and called atten- 
tion to the fact that the spores are larger and thicker walled than 
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in Coccolobae — the measurements are 19-27 X 29-42 ^u, wall 

1.5-2 fji, as against 14-18 X 18-28 /x, wall about 1 yu. So far as 
we know this is the first time this name has been used for South 
American specimens. See also Uredo Coccolobae, 


Uromyces Cologaniae Arth. Bot. Gaz. 39: 387. 1905. 

On Teramnus uncinatus (L.) Sw. Road Petare to Santa Lucia 
Est. Miranda, April 13, 1939, Whetzel Muller 3402. Hereto- 
fore known from Mexico, Guatemala, and Puerto Rico. 


Uromyces dolichosporus Diet. & Holw.; Holway, Bot. Gaz. 31 


On Tournefortia volubilis L. Mamo, Dist. Federal, April 9, 
1939, F. Tamayo 3082. 

Known also from Costa Rica, Mexico, Cuba, Puerto Rico, and 
Brazil. 


Uromyces hellerianus Arth. Bull. Torrey Club 31: 2. 1904. 

On Melothria aff. guadalupensis (Spreng.) Cogn. Central 
Lucinda, Est. Carabobo, ApriL13, 1938, C. E. Chardon 2603. 

Known also from Central America, the West Indies, and 
Ecuador. 
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NOTES ON TAXONOMY AND NOMENCLATURE 
OF THE POLYPORES 

Rolf Singer 

Together with A. A: Bondarzew, the writer has tried to work 
out a more natural classification of the Polyporaceae which was 
to be published in 1941 (Sovietskaya Botanika, June 1941; how- 
ever, copies of this and other recent issues of this periodical were 
not available in Cambridge). The essential part of this system 
of classification has been published in Annales Mycologici 39: 
43-65, 1941, shortly before the war started. Under these circum- 
stances, few mycologists in this Hemisphere have been able to 
compare our scheme with older classifications. Incidentally, in 
this country, a parallel effort— though dealing mostly with ques- 
tions of nomenclature— has been made by Wm. Bridge Cooke 
(A nomenclatorial survey of the genera of pore fungi, Lloydia 3: 
81-104, June 1940). Also D. P. Rogers published some impor- 
tant observations on the Corticiineae as well as an essay on the 
nomenclatorial status of S. F. Gray in mycology (Rogers, Donald 
P., Relative dates of S. F. Gray^s Natural Arrangement and 
Fries’ Systema, Mycologia 33: 568-570, 1941), showing that 
Gray’s book is to be considered post-Friesian. Both papers are 
bound to influence the nomenclature used in our own publica- 
tions, but appeared too late to come to our attention in time. 

It seems, therefore, advisable to give a short extract of our 
classification in which certain corrections have been made as far 
as they have become necessary on the base of the data published 
by Cooke and Rogers. 

A short Latin description will be added to the name of each 
genus proposed, as far as it is new; for the rest of the genera, the 
type species only is indicated. The numbers in parentheses after 
a generic name refer to notes concerning this particular genus, 
given under the headline “Diagnoses and Observations.” 

The classification is based on the following subfamilies and 
genera. 
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i A. Subfamily Poroideae: Fibuloporia B.-S4 (1); Xylodon 

! i Karst, non EhrenK, type X, paradoxus (Schrad.) Karst.; Podo- 

poria Karst, sensu Donk, type P. sanguinolenta (Alb. & Schw.) 
Hoehn.; Ceraporus Donk, type C. viridans (Berk. & Br.) Donk; 
Amyloporia B.-S. (2); Aporpium B.-S. (3); Chaetoporellus B.-S. 
(4) ; Chaetoporus Karst., type C. euporus (Karst.) B.-S. 

B. Subfamily Tyromycetoideae: Laetiporus M urn, type L. 
sulphurous (Bull.) B.-S.; Tyromyces Karst., type T, chioneus 
(Fr. sensti Karst.) Karst. Amylocystis B.-S. (5); Bjerkandera 
Karst., type B, adusta (Willd.) Karst. ; Spongipellis Pat., type 
S. spumous (Sow.) Pdit.; Gloeoporus Mont., type G. conchoides 
Mont.; HapalopUus Karst., type f J. nidulans (Fr.) Karst. 

C. Subfamily Fomitoideae: Cryptoporus (Peck) Hubbard, 
type C. volvatus (Peck) Shear; Piptoporus Karst, em. Pilat, 
type P. betulinus (Bull.) Karst.; Ischnoderma Karst., type I. 
resinosum (Fr.) Karst.; Osmoporus gen. nov. (6); Pelloporus 
Qu61. sensu stricto, type P. corrugis (Fr.) B.-S.; Fomes (Fr.) 
Kickx sensu stricto, type F. Jomentarius (L.) Kickx; Fomitopsis 
Karst., type F. pinicola (Schw.) K.arst.; Phaeolus Pat., type P. 
Schweinitzii (Fr.) Pat.; Inonotus Karst., I. cuticularis (Bull.) 
Karst; Phellinus Qudl., type P. igniarius (L.) Qu61.; Leuco- 
phellinus B.-S. (7); Cyclomyces Kunze & Fr., type C. f us cus 
Kunze & Fr.; Cycloporus (Pat.) Murr., type C. Greenii (Berk.) 
Murr.; Coltricia vS. F. Gray (8) ; Polystictus Fr. (8); Ganoderma 
Karst, em. Pat., type G. lucidum (Leyss.) Karst. 

D. Subfamily Polyporoideae: Polyporus Mich, Donk, 
type P. tuberaster (Jacq.) Fr. ; Asterochaete (Pat.) B.-S. type 
A. megalopora (Mont.) B.-S. 

E. Subfamily Corioloideae : Pycnoporus Karst., type P. cm- 
naharinus (Jacq.) Karst.; Cerrena Mich. e% S. F. Gray (9); 
Coriolus Quel., type C. versicolor (L.) Qu61.; Coriolelltis Murr. 
type C. sepium (Berk.) Murr.; Poronidulus Murr., type P. 
conchifer (Schwein.) Murr.; Trametes Fr., type T. suaveolens 
Fn; Pseudotrametes B.-S. (10); Haploporus B.-S. (11); Hexa- 
gona Fr., type H. nitida Mont. ; Antrodia Karst., type A. mollis 
(Sommerf.) Karst.; Funalia Pat, type F. mons-veneris (Jungh.) 
Pat.; Coriolopsis Murr., type C. occidentalis (Klotzsch) Murr.; 

^ The abbreviation stands for A. S. Bondarzew and Rolf Singer. 
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Baeostratoporus B.-S. (12); Abortiporus Murr. (13); Oxyporus 
(Board. & Galz.) Donk em. B.-S., type 0. populinus (Fr.) Donk; 
Irpex Fr. stricto, type I. lacteus Fr. ; Hirschioporus Donk 

em. B.-S., type H. ahietinus (Dicks.) Donk; Daedalea Pers. ex 
Gray, type D. quercina (L.) Fr.; Daedaleopsis Schroet., type 
D, confragosa (Bolt.) Schroet.; Lenzites Fr. Karst., type 

L. betuUna (L.) Fr.; Gloeophyllum Karst., type G. sepiarium 
(Wulf.) Karst. 

In addition to this, pore bearing fungi are transferred to some 
other suborders but Polyporineae. Thus, the genus Boletopsis 
Fayod is considered as belonging to the suborder Phylacteriineae, 
fam. Boletopsidaceae; Scutiger Paulet ex Murr. (14), Bon- 
darzewia Sing, based on Folyporus montanus Qu6I., and Poly- 
pilus Karst. (15) to the Clavariineae (Scutigeraceae) ; Fistulina 
Fr., based on F. hepatica (Huds.) Fr. to the Cyphellineae (Fistu- 
linaceae), and Porothelium Fr., based on P. fimbriatum (Pers.) 
Fr. to the same suborder and family; Sistotrema Pers. em. B.-S., 
D. P. Rogers, based on 5. confluens Pers., Phlebiella Karst. 
(16), Byssocorticium B.-S. (17), and Vararia Karst. (18) 
to the Corticiineae (Corticiaceae) ; .Serpula Pers. ex S. F. Gray 
(19), Merulius Hall. em. Fr. sensu Pat,, based on M. tremellosus 
(Schrad.) Fr., and Merulioporia B.-S. (20) to Corticiineae, family 
Meruliaceae. In addition, all the genera belonging to Boletaceae 
or Strobilomycetaceae are, of course, excluded from the Poly- 
poraceae. 

DIAGNOSES AND OBSERVATIONS 

(1) Fibuloporia B.-S. Poriae acystidiatae, fibuiigerae, aequiporae, raoliius- 
culae, sporis ovoideis, ellipsoideis v. subglobosis. Species typica: F. mollusca 
(Pers.) B.-S. 

(2) Amyloporia B.-S. Poriae acystidiatae, amyloideae, sporis cylindricis 
V. allantoideis. Species typica: A. rakea (Fr.) B.-S. 

(3) Aporpium B.-S. Poriae acystidiatae, baud fibuiigerae, inamyloideae, 
sporis cylindricis v. allantoideis. Species typica: A. canescens (Karst.) B.-S. 

(4) Chaetoporellus B.-S. Poriae cystidiatae v. hyphis excretricibus in- 
structae, molles v. fragiles, fibuiigerae. Species typica: C. latitans (Bourd. & 
Galz.) B.-S. 

(5) Amylocystis B.-S. “Polypori” pileati, cystidiis amyloideis. Species 
typica: A. lapponicus (Rom.) B.-S. 

(6) Osmoporus Sing. gen. nov. “Polypori” astipitati, intus brunnei, mar- 
gine obtusi v. subacuti, indistincte crustati, poris crasso-parietalibus latius- 
culisque, interdum spurie stratosis, odorati, ad ligna coniferarum crescentes. 
Species typica: 0. odoratus (Wulf.) comb. nov. Species alia: O. caucasicus 
(Bres.) comb, nov. 
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We had tried to revive Humboldt’s genus Ceratophora which, 
however , is based on abnormal forms and, therefore, must hp 
excluded. 

^ (7) Leucophellinus B.-S. “Polypori” astipitati, poris trametoideis v 

irpecoideis baud stratosis nec setosis, intus albidi v. flavidi, sporis bi-tunicatis' 
■ hyalinis. Species typica: L. irpicioides (Bondarzew apud Pilat) B.-S. 

(8) Coltricia S. F . Gray.^ — This name has to be substituted for 
PolysHctus Fr. Gray’s genus is valid and has priority over Fries’ 
genus. The determination of the type species of this latter 
{PolysHctus perennis) by Ames was illegal as Fries did not men- 
tion P. perennis in his “Novae Symbolae . . .” (1851). The 
first species mentioned and at the same time the best known of 
the species mentioned in “Novae Symbolae . . .” is P. tomen- 
tosus Fr. ex Fr., and it seems to be best to recognize this species 
as the type of the genus PolysHctus. In doing so, we can use 
PolysHctus sensu stricto for the species now composing the section 
Onnia of PolysHctus which will have to be separated generically 
from Coltricia sooner or later. In this case, no new combinations 
would be required. 

(9) Cerrena Mich, ex S. F. Gray.-This genus has to replace 
the later synonym Phyllodontia Karst., both being based on the 
same species, Cerrena unicolor (Bull.) Murr.. which is the same 
as Phyllodontia Magnusii Karst. 

(10) Pseudotrametes B.-S. “Polypori” trametoidei, vix umquam fibuligeri, 
spons mmutis, cyhndncis, poris radialiter elongatis, intus albi, crassi, inodori. 
Species typica: P. gibbosa (Pers.) B.-S. 

(H) Haploporus B.-S. “Polypori” trametoidei, vix umquam fibuligeri 
spons minutis, woideis, pons teretis, integris, intus albi, odorati v. inodori. 
bpecies typica: H. odorus (Fr.) B.-S. 

(12) Baeostratoporus B.-S. “Polypori” trametoideo-fomitei. astipitati, 
hyphis irregulanbus, dense mtricatis, intus flavi pallidive, demum brunnes- 
centes, tenuissime stratosi. Species typica: B. Braunii (Rab.) B.-S. 

(13) Ahorhporus Murr. — ^This genus has to replace Hetero- 
porus Ldz., and the type species becomes A. distortus (Schwein.) 
Murr. Other species: A. biennis (Bull.) comb, nov., A. boreaUs 
(Wahl.) comb, nov., A. humihs (Peck) comb. nov. 

(14) Scutiger Paulet ex Murr.-Wm. Bridge Cooke proposes 
the generic name Albatrettus Mich, ex Gray for this group. We 
prefer Albatrellus juligineus (Pers.) S. F. Gray as the type species 
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of the genus, rather than Alhatrellus albidus (Pers.) S. F. Gray, 
because thus we avoid the use of a genus that is entirely hetero- 
genous, consisting of two species so little related that they have 
been classified in different families in our scheme of the pore 
fungi. Besides, we would avoid unnecessary new combinations 
for fungi now well known as Scutiger species. The type species 
of Scutiger remains to be S. tuberosus respectively S. pes-caprae 
(Pers.) B.-S. Alhatrellus becomes a synonym of Polyporus, 

(15) Polypilus Karst, We prefer Grifola platypora as the type 

species of Gray's genus because this avoids the use of a 

species as type species that is the only representative of the genus 
Polypilus 'Within Grifola j while all the rest of the species listed by 
Gray belong to widely different genera. The largest recognizable 
element within Grifola consists of species now classified as Poly- 
porus {squamosus, varius). Therefore, we maintain Polypilus 
Karst, with the type species P. ramosissimus (Dicks.) Karst., 
and put Grifola (p.p.) in synonymy with Polyporus yiich. ex Fr. 
sensu Donk. 

(16) Phlebiella Karst, (fide D. P. Rogers, The Genera Trechispora send 
Galzinia (Thelephoraceae), to be discussed in Mycologia 36 (1), 1944) is the 
correct generic name for the species referred to Trechispora 'Bond. & Sing, 
non Karst. (T. candidissima (Schwein.) B.-S., T. trachy spor a (Bourd. Sc Gaiz.) 
B.-S., etc.), since the type species of TrecMspora Karst, belongs to the neigh- 
borhood of Sistotrema sis defined by Bondarzew and Singer, and D. P. Rogers. 
Type species of Phlebiella is: Pklebia vaga Fr. 

(17) Vararia Karst. (= Aster ostromella Hoehn. & Litsch.).— 
See R. Singer, Type studies on Basidiomycetes II, Mycologia 35: 
160, 1943. 

(18) Byssocorticium B.-S. Poriae, Corticia, a Nothotrechisporis ampullis 

absentibus, a generibus Poroidearum consistentla byssoidea recedentia. Spe- 
cies typica:B. (Fr.) B.-S. 

(19) Serpula Pers. ex S. F. Gray.— Based on Merulius lacry- 
mans, this genus evidently has priority over Gyrophana Pat. 

{2B) Merulioporia B.-S. 1941, based on M. taxicola (Pers.) 
B. & S. MurrilPs genus of the same name (Mycologia 34: 596, 
1942, spelled Meruliporia)^ based not on M. taxicola ^ but on 
M. incrassata (Berk. & Curt.) Murr., is different. 

Harvard University, 

Cambridge, Mass. 




THE GENERA TRECHISPORA AND GALZINIA 
(THELEPHORACEAE) ^ 


Donald P. Rogers 


(with 14 figures) 


The genus Trechispora is made up of resupinate hymenomy- 
cetes possessing urniform basidia. That peculiar type of basidial 
development and structure best referred to as the urnigera type 
was first made the basis of taxonomic segregation in 1911, when 
Bourdot & Galzin (Bull. Soc. Myc. Fr. 27: 243) described the 
“Groupe Urnigera'' within the genus Corticium, and assigned to 
it the species C. octosporum, C. coronilla, C. diademiferum^ and 
Odontia Brinhmanni Bonorden (Hedwigia 15: 76. 1876) and 

Hohnel & Litschauer (Ann. Myc. 4: 291. 1906) had already 

described species with the many-spored, coronate basidia and the 
compact, proliferative basidial clusters characteristic of the group 
in question, but had failed to mention the distinguishing develop- 
mental stages and final form of the basidia. Bourdot & Galzin 
subsequently recognized Urnigera sections in other genera of the 
lower hymenomycetes; that they did not combine these into a 
single genus is probably to be explained by their declared practice 
(Hym. Fr. [i]. [1928]) of following the classification of Patouil- 

lard. In 1934 I discussed the desirability of bringing together 
all the urnigera fungi (Univ. Iowa St. N. H. 16: 176), and in 
1935, after correspondence with Dr. M. A. Donk and at his 
suggestion, adopted the name Sistotrema for both resupinate and 
pileate members of the group (Univ. Iowa St. Nat. Hist. 17: 19). 
It now appears more convenient to allow a separation between 
the pileate genus Sistotrema and the resupinate species; for the 
latter the name Trechispora, apparently the earliest available, 
has been adopted. Although in 1935 I possessed a considerable 
quantity of material of these fungi, the distinctness of certain of 
the accepted species remained in some doubt, and others I could 

^ Contribution from the Department of Botany, Brown University. 
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not properly attempt to define without examination of their type 
specimens. Accordingly, only two species were then treated. 
Since that time, from study of types and' of a much larger series 
of specimens it has become possible to distinguish, or with some 
assurance to reduce to synonymy, all described species of urnigera 
basidiomycetes. Three such fungi have already been assigned 
to Trechispora by Rogers & Jackson (Farlowia 1: 282, 288, 328. 
1943), and these and others are herein described. 

Since the character by which species oi Trechispora may be 
recognized among the heterogeneity and confusion of the lower 
hymenomycetes is a peculiar basidial morphology, the segrega- 
tion of this genus and Sistotrema is only a lesser continuation of 
the evaluation of basidial types commenced by the Tulasnes and 
Patouillard . T rechispora possesses (although probably in slighter 
degree) the same sort of autonomy which may be claimed for 
Calocera^ Sebacina, Helicohasidium^ or Tulasnellay nont oi which 
could be separated from its parent genus except by its basidia. 
Once the characters of a number of organisms become accurately 
known, the classification of these organisms amounts to neither 
more nor less than the embodiment of a hypothesis concerning 
their phyletic relations. For the fungi here brought together in 
Trechispora mycologists have adopted one or the other of two 
such hypotheses. According to the first, which is implicit in 
more conservative classifications, hymenial configuration is a 
reliable indication of kinship. That is, all hymenomycetes with 
a smooth hymenium (Thelephoraceae) are descended from one 
common ancestral form or group; all those with granulose-to- 
spinose hymenium (Hydnaceae) are descended from another; 
and all those with reticulate-to-poroid hymenium (Polyporaceae) 
have a third. On this hypothesis such groups of characters as 
those which mark the urnigera forms (or, for a second example, 
Patouillard’s Phylacteriaceae) arose independently within the 
several families, and the micromorphologic resemblances between 
smooth and hydnoid, or smooth and polyporoid, urnigera species 
are the result of accidental convergence. According to the second 
hypothesis, which underlies the classification presented in this 
paper, the urnigera basidium and the other characters regularly 
associated with it are a reliable indication of kinship, and the 
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i'l 

I 

' . variations in hymenial configuration (such as those which have 

! ' served to separate Corticium coronilla from Grandinia Brink- 

manni) are comparatively trivial and recent variations in a single 
original type. On this hypothesis it is the urnigera members of 
the Thelephoraceae, Hydnaceae, and Polyporaceae that are de- 
I scended from one common ancestral form or group, and variation 

in hymenial configuration that has brought about accidental 
I'ii '- convergence. On the first hypothesis Corticium coronilla, C. 

I I i ! cremoricolor, and Tomentella are closer kin to each other than is 

' I 1. j the first to Grandinia Brinkmanni or Poria onusta, the second to 

i| i |, :i ■ Radulum membranaceum, and the third to Caldesiella; on th6 

I ! ' : ‘ second the opposite is true. These two points of view are pre- 

M i i i sented in order to make clear the basis for the present association 

I f ■ I > ■ < , ■ ■ ■ ■ 

1 1 I ! ijr . ^ of species. 

j: : I ! Unless the disadvantages of change are generally held to be 

I ' I ' greater than the disadvantages of an unnatural classification, the 

[: i n, older families of the Agaricales will some day have to be dis- 

i I ir • . 

I h carded. Until that time, the finding of places for genera like the 

; I ; i; .j present one will be difficult. Not because Trechispora has any 

• I ‘ but the remotest kinship to Thelephora, but because those urni- 

i:i j I ! I gera species with smooth hymenium are probably the primitive 

I 1 ! p '• . . ■ 

; I :: i ; ones, and are in the majority, Trechispora is temporarily assigned, 

i i Ml i* f‘' . . . ' ' 

i;. ■ ; , I ! ( in the artificial taxonomy which must be tolerated until it can 

be superseded, to a place in the Thelephoraceae. 

Galzinia may not be closely related to Trechispora. But be- 
cause its basidia consist of a basal vesicle and an apical expanded 
sporiferous portion, connected by a neck of variable length, 
specimens of Galzinia might at times be sought in Trechispora, 
and the two genera are accordingly included in the one paper. 

I am indebted to the Oregon General Research Council for 
grants in aid of mycological collection and research at Oregon 
State College; to Dr. D. V. Baxter of Michigan, Mrs. Harvey 
Bingham of Western Reserve, Dr. J. N. Couch of North Caro- 
lina, Dr. G. D. Darker of the Missouri Botanical Garden, Dr. 
B. O. Dodge of the New York Botanical Garden, Professor F. 0. 
Grover of Oberlin, the late Professor V. Litschauer of Innsbruck, 
Dr, G. W. Martin of Iowa, Dr. F. J. Seaver of the New York 
Botanical Garden, Dr. E. V. Seeler, Jr., of Harvard, Mr. J. A. 
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Stevenson of the United States Department of Agriculture, and 
Dr. L. E. Wehmeyer of Michigan for material studied in the 
preparation of these descriptions; to Dr. H. S. Jackson of Toronto 
for many suggestions, for the loan of Dr. Rosemary Biggs’s series 
of Cofticium coronilla, and for abundant other material; to Dr. 
D. H. Linder of Harvard for the privilege of examining his own 
collections and the many valuable specimens in the Farlow Her- 
barium; to Dr. W. H. Snell of Brown for generous provision of 
facilities and opportunity for mycological research; and to Alpha 
Mae Rogers for preparation of the illustrations. 

Trechispora Karst. Hedwigia 29; 147. 1890; Bidr. Kanned. 

Finl. Nat. Folk 54: 178. 1893; Bond. & Sing. Ann. Myc. 

39: 48. 1941, quantum ad typum, descr. et spec, caeteris 

excl,; Rogers & Jackson, Farlowia 1: 328. 1943. 

Corticium [sect.] Urnigera Bourd. & Galz. Bull. Soc. Myc. Fr. 
27: 243, 1911; Hym. Fr. 235. [1928]; Donk, Nederl. MycoL 

Ver. Med. 18-20: 137. 1931. 

Heptasporium Bref. Unters. 15: 111. 1912. 

Gloeocystidium [sect.] Urnigera Bourd. & Galz. Hym. Fr. 264. 
[1928]. 

Poria sect. Urnigerae Donk, Nederl. Mycol. Ver. Med. 22: 220. 
1933. 

Sistotrema sensu Donk in litt. ex Rogers, Univ. Iowa St, N. H. 
17: 19. 1935, typo excl.; Bond. & Sing. Ann. Myc. 39: 47. 

1941, tan tundem. 

Type: T. onusta Karst. 

Fructification resupinate, even (corticioid) , granulose (gran- 
dinioid), spinulose (hydnoid), or porose (porioid), in texture 
pruinose, arachnoid, or fragile-membranous; hyphae with strong 
clamps throughout, often ampullate at the septa, short-celled and 
abundantly branched except for the more regular basal strands; 
basidia mostly arising in. compact clusters through proliferation 
of the subtending clamps, at first subglobose or ellipsoid, de- 
veloping a narrow tubular prolongation at whose summit are 
borne 5-8, or more rarely only 4, peripheral sterigmata; spores 
mostly even and thin-walled, rarely angular or slightly thick- 
walled; gloeocystidia present in some species. 

Trechispora is chiefly characterized by the small, distinctly 
iirniform basidia with a long-persistent subglobose or ellipsoid 
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early stage in development. Most species show also five to eight 
sterigmata; but with them must be included species similar in 
other respects but having only four. All those studied have the 
immature basidia of various ages borne in clusters, as a result of 
their development through clamp-proliferation (cf. Mycologia 28 - 
347-362. 1936) ; but this constant character is probably not an 

essential one, and in some species other basidia are more loosely 
arranged at various levels on the fertile hypha. From Sisto- 
trema sensu strictiore Trechispora differs in the resupinate basidio- 
carps, from PelUcularia, Corticium calceum sensu Bourd. & Galz 
certain other corticioid fungi having more 
the basidium and the two 


C. subinvisibile, and < 
than four sterigmata, by the form of 
distinct phases in its development. 

In 1935 I published (I.c.) an emendation of Sistotrema Pers 
W N. Mag. Bot. 108. 1794; Tent. Disp. Meth. Fung. 28‘ 

1797; Syn. Meth. Fung. 550. 1801; Myc. Eur. 2- 191 

ex Fr. (Syst. Myc. 1; 426. 1821) to include the fungi here 

assigned to Trechispora, with which Sistotrema confluens agrees 
in basidial morphology. There was, and still is. some doubt 
concerning the type species of Persoon’s genus. In his original 
diagnosis (I.c.) he wrote “pileo suberoso,” a phrase more appli- 
cable to his second species, 6". cinereum (= Boletus unicolor Bull.) 
t an to the first, 5. confluens, which Persoon later (Syn. Meth. 
Fung. 551. 1801) characterized by “pileo carnoso flexuoso.” 

Nevertheless, S. confluens is retained by Persoon in all his later 
treatments, and is the only species included by Fries in 1821 (1 c ) 
and by certain other authors., Fries may then be considered to 
have established this, rather than the other species originally 
included in the genus, as the generic type. Fries sought to do 
even more; with his undeviating punctiliousness he ascribed the 
genus to himself (I.c.); but both genus and species are, as he 

indicated under the latter. Persoon’s, and should be written 
Pers. ex Fr. 

In referring both resupinate and pileate species to Sistotrema, 
Donk and the writer were influenced not only by the essential 

Lin ® •'y Bourdot’s account (Hym. Fr. 

• I 28]) of replacement of resupinate fructifications by the 
stipitate ones of confluens. Such collections of th^t 
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as have been examined give no evidence of any intergradation 
with resupinate basidiocarps, and it seems that the connection 
cannot be regarded as proved. Consequently resupinate forms 
may be susceptible of segregation from the pileate Sistotrema, 
and such segregation has been adopted by Rogers & Jackson 
(l.c.) and for the present discussion. The further subdivision of 
the resupinate group on the basis of basidiocarp morphology 
would, however, clearly cut across lines of affinity. Thus, as 
pointed out under the several species, Trechispora onusta (porioid) 
and Grandinia raduloides are scarcely distinguishable except by 
gross morphology, and possess in common a variation of the 
urnigera basidium present in no other species; similarly one por- 
tion of a fructification may possess the characteristics of Gran- 
dinia Brinkmanni and the remainder those of Corticium coronilla. 
Consequently all the resupinate species are treated not merely in 
the same series or subfamily, but in the same genus. 

For this genus the ndime Trechispora Karst, clearly has priority. 
Trechispora is monotypic; the type specimen oi T. onusta h.diS 
been examined, and belongs here. The name is unfortunate, 
since neither the type nor most other species are “ rough-spored ” ; 
but it is that rare thing among resupinates, a generic name whose 
application can be fixed beyond question. So much cannot be 
said for Heptasporium Bref., which in addition is a name almost 
as inept. Ineptness is not, however, the only possible objection 
to the name Trechispora. From a strictly etymological point of 
view, Trechispora is an orthographic variant of Trachyspora 
Fuckel 1861 of the Uredinales; the lexicon gives ns ''Ion. 

for Tpaxi^y.” Yet according to Art. 70(3) of the Rules, "in 
deciding whether two . . . slightly different names should be 
treated as distinct or as orthographical variants, the essential 
consideration is whether they may be confused with one another 
or not"; there seems no reason to anticipate confusion of these, 
differing as they do in two letters and in pronunciation, and 
especially since the genera to which they are applied belong to 
two different subclasses; and Trechispora and Trachyspora are no 
more mere orthographic variants than are Urvillea and Durvillea, 
expressly held by the Rules to be distinct. A more serious objec- 
tion to the use of Karsten's name might be based on Bresadola’s 
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conjecture (Ann. Myc. 6: 41. 1908) that “original specimens” 
consisted of not one fungus but two. Bresadola reported that 
such specimens “agree in [basidia, spores, and hyphae], but there 
IS present in them a substratum, especially evident at the sides 
dirty lilaceous in color, consisting of hyaline hyphae which bear 
subglobose, hyaline, aculeolate conidia 4 X 3-4 m in diameter 
These [conidia] perhaps were taken for spores by Karsten when 
he said that the spores are echinulate— which indeed is false ” 
Now the specimen of T. onusta in the Patouillard collection 
bearing collection-data which permit the assumption that it is a 
part of the type, certainly has at the edge mycelium without 
clamps which does not belong to the basidiocarp. This myce- 
lium, however, bears no conidia; and since it is all very slender 
while the dimensions given by Karsten, 2-7 correspond to those 
of the clamp-bearing hyphae of the basidiocarp, there seems no 
sufficient evidence that Karsten confused two fungi in writing 
his description. Furthermore, Bresadola’s descriptions of the 
basidiospores as “very minutely asperulate or smooth,” whereas 
they are quite smooth, and of the basidia as “subglobose 
as in Tulasnella,” attest the inaccuracy, or at least the incom- 
pleteness, of his own observations, and, in respect to the spores 
seem to convict him also of Karsten’s error in describing the’ 
outline. Bresadola does not, as a matter of fact, assert that 
. onusta IS a name based on two species erroneously taken to be 
one, and the portion of the type examined for that possibility 
affords no adequate basis for rejecting Karsten’s genus and 
^ecies as nomina confusa. Since the alternative to recognizing 
TrecUspora is accepting Heptasporium and an unrecognizable 
ffifficuftier*’ ^prudent to magnify these acknowledged 

The fungi of this genus are bewildering in their variability 
m particular I have thus far been unable to find any natural 
cleavage within the CorUdum coronilla complex. In the earlier 
discussion It was stated that “The specific limitations of some 
of these species are not well established and the distinctness of 
several [is] more than a little doubtful”; this was not to say 
owever, as an inadvertent misinterpretation of that paper has 
paraphrased it, that C. diademiferum and C. niveo-cremeum were 
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included under the name Sistotrema coronilla^ a species that 
included nothing but C. coronilla. 

Relying upon Karsten's account of the spores of Trechispora, 
Donk (Nederl. Myc. Ver. Med. 22: 221. 1933) listed that genus 

under Poria sect. Subtiles Bourd. & Galz. emend. Donk, a group 
limited by him to rough-spores species. In this Bondarzew & 
Singer (l.c.; cf. p. 73 of this paper) followed Donk; they used 
Karsten’s genus for those resupinate hymenomycetes with asperu- 
late spores and ampullate hyphae previously included in Cor- 
ticium sect. Humicola Bourd. & Galz. and related groups within 
Grandinia and Poria. As shown, however, by the specimen here 
cited^ and by Bourdot & Galzin’s description of T, onusta, 
Trechispora is a genus rather of urnigera species, and another 
name must be used for the section Humicola dixid congeneric 
forms.^ 

2 Five published generic names must be considered as possibly applicable 
to Trechispora sensu 'Bonddjczew Si Singer: 

(1) Merisma Pers. Myc. Eur. 1; 155. 1822. This name is, however, 

antedated by Merisma Pers. ex Gray, Nat. Arr. Br. PL 1: 653. 1821, whose 

type must be selected from the two species M. cristatum (Pers. ex Fr.) Gray 
and M. foetidum Pers. ex Gray. Since the first of these species is probably 
the same as Sebacina incrustans (Pers. ex Fr.) Tul. (cf. Burt, Missouri Bot. 
Gard. Ann. 2: 752. 1915; Bourd. & Galz., Hym. Fr. 231. [1928].), to adopt it 

as the type would make necessary either discarding the generic name Sebacina 
Tul. or conserving Sebacina, [1871], against Merisma. Therefore M. foetidum 
is hereby designated as the lectotype of Merisma Pers. ex Gray. Since M. 
foetidum is probably the same as Thelephora palmata [Scop.] Fr., Merisma is 
in either case not available for Corticium sect. Humicola and related species. 
Merisma could be used here only by conservation of Merisma Pers., 1882, 
with the lectotype M. fastidiosum (Pers. ex Fr.) Pers., against Merisma Pers. 
ex Gray, 1821. 

To avoid possible nomenclatorial complexities that might arise from the 
existence of Thelephora trib. Merisma [Pers.] Fr., Syst. Myc. 1 : 432. 1821, 

T. palmata [Scop.] Fr. is hereby designated the lectotype of that Friesian tribe. 

(2) Athelia Pers. Myc. Eur. 1: 83. 1822. Under the name Athelia its 

author assembled a most heterogeneous group of fungi, of which A. strigosa 
/3 muscigena is now known as Peniophora byssoides, A. velutina as P. velutina, 
A. Typhae SLS Episthele Typhae, A. citrina possibly as Corticium bicolor, and 
A. sericea as Corticium sulphureum; the remaining names may all represent 
lost species. Since the name Athelia is not at present maintained for any of 
its recognizable species, and seems never to have been typified, it is available 
for any genus which, like the the one here under discussion, includes one of its 
species. The name Atehlia means, however, “without papillae’'; since the 

{Footnote continued on page 78) 
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elevations on the hymenium of A. sericea {Corticium sulphureum) in some of 
its varied phases are sufficiently prominent to have caused Fries to assign it 
to the genus PUeHa (see the following discussion under Phlebiella), A. sericea 
may be regarded as atypical, and is consequently here rejected as a possible 
lectotype for Athelia. Since A. sericea seems to be the only Ilumicola form 
m Its genus, Alhdia then becomes unavailable, for the fungi in question (Tre- 
chispora sensu Bond. & Sing.). 

It would be possible at this time to fix the application of Persoon’s generic 
of a lectotype for A thelia. 1 1 seems advisable, 

— - actual need arises 

group. 

1887; type, C. crisiata ([Pers.] ex 

genus under discussion; 

such by Cooke (Mycologia 35: 288. 1943.). 

:-„J. 2: 25. %. 559, 1886; Essai. Taxon' 

- in the Patouillard 

can be no doubt of the fungus he 
genus: it was the form described by Bourdot & 
Since, however, the only 
cristata [Pers.] Fr., which presumably is a 
hat genus. At least, that 
. It is also in accordance 
congress, for dealing with 
.... erroneously applied (cf. Science n. s. 83: 417. 1936, paragraph 

6, Zesde Int. Bot. Congr. Proc. 1 : 347-354. 1936.). That principle stated 

byT^Irnhw w-th" a typonym (here TheUphora cristata) associated 

by an author with a new name (here Cristella cristata) is not properly applicable 

o the authors material and description (here Corticium Jastidiosum), it is 

• PPl SZ”; r determined material, which determiZ the 

application of the new name. Now TheUphora cristata probably is the same 
as Sebac^na tnerustans. ■ Ergo, CrisUlla = Sebacina. 

(4) Soppittulla Mass. Br. Fung.-Fl. 1 : 106. 1892, an ill defined and heter- 

ogeneous group of five species. Both the description and the species enumer- 

ZZ'Ze of'th Tomentella, and perhaps also a Hurrticola 

lorm. One of the species is S.fashdiosa Mass., said to be the same -is “ Thele 

P^rafasmosa Berk.”. Whether by his citation of Berkeley IsThe m.thZ o" 

that species Massee intended to reflect doubt of the correctness of Berkeley’s 

to determined from the context; if he intended to refer 

as rSSrnlmTf T " be considered 

as a possible name for TrecUspora sensu Bond. & Sing., even though T 

forsZ^i pdeus.” In the absence of other motives 

that SrefwST 

tnat spec es which the author illustrated, as presumably the one best reore 

ms'vrs ^""7 « »r; 


name by the formal designation of a lectotype for Athelia. 
however, to refrain from making such a decision until the 
for a generic name for some other species of that 
(3) Cristella Pat. Hym. d'Eur. 151 
Fr.) Pat. This is certainly the preferable name for the 
it has recently been used as 5 ’ ' 

From Patouillard’s figures (Tab. Anal. T 
41. 1900.), descriptions, and specimens (two collections, 
collections of the Farlow Herbarium), there 
had in mind in describing the 
Galzin, Hym. Fr. 230, as Corticium Jastidiosum, 
possible generic type is Thelepho'. 

Sebacina, Cristella must fall into 
seems to be the meaning here of the type concept 
with the principle settled upon at the Amsterdam 
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Key to the Species ^ 

1. Basidiocarps pileate Sistotrema confluens, 

1. Basidiocarps resupinate 2 

2. Basidiocarps alveolate (porioid), with 
delicate dissepiments separating angu- 
lar pores 3 

2. Basidiocarps hydnoid, with minute dis- 
tinct spines. 5 

2. Basidiocarps even (corticioid) or granu- 

lose (grandinioid) 6 

3. Basidia with short, cylindric distal portion; 
spores subglobose or broadly ellipsoid, 5-7 
X 4.5-6.5 At; pores bright yellow. 1. T. onusta, 

cristata on which Patouillard based his Cristella, and the status of Massee’s 
genus is the same as that of Patouillard’s. 

(5) Phlehiella Karst. Hedw. 29: 271. 1890; type, Phlebia vaga Fr. Kar- 

sten spelled the name Phlebriella^' ; since he wrote also '' Phlebria vaga Fr./' 
it is clear that the intrusive ^ is a lapsus calami, subject to correction under 
Art. 70 of the Rules. As Fries described Phlebia vaga in 1874 (Hym. Eur. 625.), 
that species was then certainly the same fungus as the one described by 
Bourdot & Galzin as Corticium sulphureum, and by Burt as Hypochnus fumosus 
(cf. Bourdot & Galzin, Hym. Fr. 234. [1928]; Rogers & Jackson, Farlowia 1 : 
304, 308. 1943.), a member of the Humicola group for which a generic name 

is here being sought. The definitive publication of Phlebia vaga is, however, 
that in Syst. Myc. 1 : 428. 1821; and the description there leaves the name 

of somewhat more doubtful application. But if the 1874 description be taken 
as an elucidation of the one published in 1821, Phlebia vaga can be regarded 
as a species satisfactorily established, and Karsten's genus as satisfactorily 
typified by this member of the Humicola group. Phlebiella Karst, is then the 
correct name for Trechispora sensu Bond. & Sing. — that is, for at least most 
species of Corticium sect. Humicola Bouvd. & Galz., and for their congeners 
now segregated in Pma and Grawdewia. 

In publishing his genus Karsten published no binomials, a neglect that 
does not invalidate the genus under the Rules. It may be inferred that he 
intended to call the type species Phlebiella vaga (Fr.) Karst., and that name 
is here published and attributed, properly, as it seemS, to Karsten. 

3 Three species are included in the key for completeness, but are not de- 
scribed: (1) Sistotrema confluens Pers. ex Fr.; and two porioid forms of which 
no material was available for study, (2) T. albo-pallescens (Bourd. & Galz.) 
comb. nov. (= Poria albo-pallescens Bourd.^ & Galz. Bull. Soc. Myc. Fr. 41: 
216. 1925; Hym. Fr. 656. [1928]; Donk, Nederl. Mycol. Ver. Med. 22: 220. 

1933; = Sistotrema albo-pallescens (Bourd. & Galz.) Bond. & Sing. Ann. Myc. 
39: 47. 1941), and (3) T. albo-lutea (Bourd. & Galz.) comb. nov. (— Poria 

albo-lutea Bourd. & Galz. Bull. Soc. Myc. Fr. 41: 217. 1925; Hym. Fr. 657. 

flg. 181. [1928]; = Sistotrema albo-lutea (Bourd. & Galz.) Bond. & Sing. Ann. 

Myc. 39: 47. 1941). From the descriptions (for which the Hymenomycetes 

de France should be consulted) these porioid species seem to be quite distinct. 
Corticium suecicum Litsch. and C. niveo-cremeum Holm. & Litsch. are both 
included in the key and described, because they resemble, and may be sought 
in, this genus, and because Bourdot & Galzin treated them as urnigera forms. 
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3. Basidia with distal portion strongly expanded 
at the summit; pores white, creamy, or 

finally fulvous. 4 

4. Spores subglobose, even, 2. 5-4.5 X 2-4 )Lt; 

pores white or creamy, T. alho-pallescens, 

4. Spores subglobose, even, larger than 4.5 /X, 
or rough-walled, or oblong, or rarely 
obovate and 4,5 ^ or less in length; 
pores in all but rough-spores specimens 

becoming sulfur to fulvous ...... T. alho-lutea. 

5. Spores fusiform..... 2. T. raduloides, 

5. Spores subglobose or ellipsoid. .... .3. T. muscicola. 

6. Spores tetrahedral 4. T. suhtrigonosperma, 

6. Spores subglobose (obovate or very short 

ellipsoid) 5 . XT. diademifera. 

6. Spores even, ellipsoid or more elongate . . . 7 

7. Gloeocystidia present . 8 

7. Gloeocystidia lacking. .... . . ............. 9 

8. Basidia with 6-8 sterigmata 3-4 long; 

spores depressed or curved, 4.5-6 X 

^ * • • • • • • • • 6. T. coronifera. 

8. Basidia with 4 longer sterigmata; spores 

straight, 5.5 X 3 ^ or larger. ........ 7. T, Sernanderi. 

9. Basidia formed in compact clusters through 
proliferation of the subtending clamps, dis- 
tinctly urniform; spores oblong-ellipsoid to 
subcylindric, straight or slightly depressed, 

Q D ^ ^ (-4.5) /i. 8. T. Brinkmanni. 

y. Basidia borne at various levels, in looser 
clusters, narrow-urniform or in part cla- 
vate; spores strongly curved, or straight 
and 5.5—9 X 2,5— 3.5 ju, or oblong. ........ 10 

10. Basidia narrow-urniform; spores strongly 

in ••••■;■ T.mrscm. 

lU. Basidia frequently or always claviform; 

spores not much curved 1 j 

11. Basidia in part urniform, in part claviform, 
variable in length; spores cylindric, straight 

11 ‘ Cortici'nm niveo-cremeum, 

■11. Basidia clavate, uniform m length; spores ob- 

Corticium suecicum. 

1. Trechispora onusta 


Karst. Hedwigia 29: 147 
Kanned. Finl. Nat. Folk 54: 179. 1893. (Fi 

Poria onusta (Karst.) Sacc. Syll. Fung. 11; 95. 
Ann. Myc. 6:41. 1908 ; Bourd. & Galz. Bull. Soc. 
218. 1925; Hym. Fr. 658. [1928]; Baxter, Mich. 
15:222. 1932. 
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Fruetification porioid, the margin byssoid, creamy, the pores 
angular, shallow, with walls very thin and fragile, ochraceous- 
yellow (Cream Buff to Antimony Yellow R in old material); 
hyphae 2-6.5 /x, in part collapsed, mostly thin-walled but with 
some elements a little thick-walled, with clamps throughout and 
at times strongly ampulliform; occasional sterile basidia with 
acuminate prolongation tipped with a small mass of refractive 
material; fertile basidia arising as broad-ellipsoid bodies about 
12 X 9 mostly laterally attached to the parent cell, later with 
a short obtuse-cylindric prolongation not sharply delimited at 
the base, 4.5-5 fx in diameter, the mature basidia 14-22 X 8-9 /x, 
bearing more than 4 stout sterigmata 4.5 m long; spores even, 
thin-walled, subglobose or short-oblong, distinctly flattened on 
the inside, 5-7 X 4-6 ju- 

On dead pine needles and wood of Salix caprea. 

Specimens examined: Finland (Mustiala, in Salice capr.^ P. A, 
Karsten, type, FH-P), Poland (Oct., Eichler, ex herb. G. Bresa- 
dola. 86, NY)A 

A poor Poriay well segregated from that genus, but infelici- 
tously named, since the spores are smooth. There appear to be 
reports of urnigera basidia in only the three species of Poria 
treated in Bourdot & Galzin; from all others, unless microscopic 
characters have been neglected by students of the group, these 
three should be readily distinguishable by the basidia. From 
T. albo-pallescens T. onusta should differ in color and in larger 
basidia and spores ; from T, albo-lutea it should be distinguishable 
by the cylindric rather than expanded prolongation of the basid- 
ium, by the mycelium which lacks “guttulate’' — i.e., gloeocys- 
tidioid — ^segments, and perhaps by the greater diameter of the 
larger hyphae. 

2. Trechispora raduloides (Karst.) comb. nov. (Fig. 2) 

Hydnum raduloides Karst. Soc. Faun. FI. Fenn. Med. 9: 110. 
1883. 

^ Herbaria from which specimens are cited have been indicated by the 
following standard abbreviations: BPI, Bureau of Plant Industry, U. S. De- 
partment of Agriculture; FH, general collections of the Farlow Herbarium, 
Harvard University; FH-B, its Burt collection; FH-H, its Hohnel collection; 
FH-P, its Patouillard collection; NY, New York Botanical Garden; TRT, 
cryptogamic herbarium of the University of Toronto. 
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Grandinia raduloides (Karst.) Bourd. & Galz. Hym. Fr. 412. 
[1928]; Miller, Mycologia 25 : 361. pi. 43, fig. 1. 1933; Miller & 

Boyle, Univ. Iowa St. N. H. 18 : 13. pi. fi fig. 10. 1943. 

Fructification composed of a fragile, byssoid-membranous 
subiculum and terete or irregular, fragile, slightly tapered spines 
sometimes with byssoid tips, the spines, subiculum, and margin 
creamy buff, or with small areas on the spines darkened; both 
spines and subiculum fertile; hyphae with fairly rigid walls but 
often shrunken content, with prominent clamps throughout, 

2.5- 5 jjL in diameter and swollen at many septa to 7 in part 
with yellow-granular, resinoid content like that of gloeocystidia; 
basidia in small clusters, when immature stipitate-ovate, forming 
a clavate or abruptly expanded prolongation, when mature 12.5- 
27.5 /X long, the neck 5 ^ in diameter, the base 5.5-8 fx, the summit 

5.5- 7 ju, bearing usually 8 sterigmata 4-5 jx long and recurved; 
spores fusoid, slightly thick-walled, 6-8.5 X 2.5-3 ju. 

On wood of broad-leaved trees. 

Specimens are at hand from Ontario and Iowa. 

Basidia distinctly urniform, and more like those of some speci- 
mens of F. Brinkmanni thsin like the short-necked structures 
which characterize the similarly hydnoid T. muscicola. Readily 
distinguishable by the spores. 

3. Trechispora muscicola (Pers.) comb. nov. (Fig. 3) 

Hydnum muscicola Pers. Myc.' Eur. 2: 181. 1825. 

Grandinia muscicola (Pers.) Bourd. & Galz. Bull. Soc. Myc. 
Fr. 30 : 252. 1914; Hym. Fr. 411. 112. [1928]; Bourd. Bull. 

Soc. Myc. Fr. 48: 219. 1932. 

Fructification consisting of delicate terete spines, obtuse or 
subacute, about 0.5 mm. long, borne on a fragile-membranous, 
separable subiculum, the spines, sterile margin, and subiculum 
when dry strongly ochraceous; hyphae in part completely col- 
lapsed, in part distinct, 2.5-4 ix, with distinct ampullae or inflated 
clamps at the septa often up to 10 ju in diameter; immature 
basidia relatively large, broadly ellipsoid or obovate, 12-14 X 
7-9 {X, later with a short subcylindric prolongation only slightly 
or not at all expanded at the summit, at maturity 16-24 X 6-8 fx, 
bearing 5-6 (?-8) short subulate sterigmata; spores ellipsoid, 
basally attenuated, 4-5.5 X 3-3.5 /x> 

On vegetable debris. 

Specimens examined: France (Perseviaille, Aveyron, Galzin 
16455, det. Bourdot 17785, ex herb. L. Maire, FH; Bouisson, 
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Aveyron, Gakin 16261, ex herb. Bourdot 15202, C. G. Lloyd 
24356, BPI). 

Trechispora muscicola closely resembles T. onusta in color, 
texture, hyphae, form of spores, and especially in basidia with 
relatively large basal portion and short unexpanded prolongation. 
Although the spores are smaller in the present species, there 
would be slight grounds for separating the two if it were not for 
the different hymenial configurations; they are certainly related 
to each other more closely than either is to any other species at 
hand or adequately described in Poria or Grandinia. With its 
minute but well developed spines T. muscicola is a good Hydnum 
in the early Friesian sense, and not in the least n Grandinia as 
Fries described that genus (‘‘ hymenium . . . papillose- verruco- 
sum ”). According to Fries’s own account of Hydnum diaphanum 
(Hym. Eur. 616. 1874), the present species cannot be the same 

as that fungus, to which Fries subordinated it. Bourdot bears 
witness (l.c. 1932) that hxs Grandinia is the same as material in 
Persoon’s herbarium of H. muscicola. Bourdot’s description, 
drawn up from more ample material than was available for the 
account here given, should be consulted for the range of variation 
of the species; most notably, he states that the fructification may 
be cream-color, in this agreeing with Persoon. There is no 
material at hand from which to verify the additional synonymy 
given in the Hymenomyc6tes de France. 

4. Trechispora SUBTRIGONOSPERMA (Rogers) Rogers <& Jackson, 
Farlowia 1: 328. 1943. (Fig. 4) 

Sistotrema suhtrigonospermum Rogers, Univ. Iowa St. N. H. 17 : 
22. pi 2, fig. 10. 1935. 

{Hypochnus asterophorus sensu Rick, Brot6ria s6r. trim. Ci^nc. 
Nat. 3: 151. 1934; sed vix H. asterophorus Bon. Handb. 160. 

fig. 256. 1^51. 

Fructification even, pruinose, when fresh barely waxy, grayish- 
white, drying to form a delicate bloom, under the binocular 
white, finely arachnoid ; hyphae irregular, 3-5 (-8) /x in diameter, 
with clamps throughout; basidia at first subglobose to ellipsoid, 
at maturity urniform, 12-18 /x long, 6 fx thick at the base, 4 /x at 
the^ neck of the prolongation, bearing 6 peripheral sterigmata 
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2.5 M long; spoi'es tetrahedral, attached at one of the points, 

4.5-5 X 3-4.5 

On Acer sp., Quercus sp., and Ulmus sp. 

Specimens have been examined from Brazil some speci- 

mens as if, aster ophor us), Jamaica, Ontario, Wisconsin, and Iowa. 

Readily distinguished by the spores. In Corticium trigono- 
spermum Bres. similar spores are attached by an apiculus arising 
on the middle of one side; from it the present species differs also 
in all other respects — basidia, mycelium,, texture, and so on. 
Nor does the present fungus seem to be Hypochnus asterophorus 
(‘'bildet ein dichtes, faseriges Stratum . . . sternformige Spo- 
ren’ — Bonorden, l.c.). Corticium fibrillosum (Burt) Rogers & 
Jackson, Farlowia 1 : 307. 1943, has spores not merely tetra- 

hedral, but lobate and spinulose, 

5. Trechispora diademifera (Bourd. & Galz.) comb. nov. (Fig. 5) 

Corticium diademiferum Bourd. & Galz. Bull. Soc. Myc. Fr. 
27: 244. 1911; Hym. Fr. 238. [1928]; Wakef. & Pears. Br. 

Myc. Soc. Tr. 8: 217. Jig. 2. 1923. 

Corticium diademiferum var. perfuga Bourd. & Galz. Hym. Fr. 
238. [1928]. 

Fructification very thin, whitish, a pruinose or waxy-crustose 
film, closely adnate, when dry pruinose or vernicose; hyphae with 
clamps throughout, 1.5-5. 5 ju, fairly distinct or (in dried material) 
sometimes completely disintegrated and invisible; in some hy- 
menia contorted sterile bodies present among the basidia, 17- 
30 X 4-6 jLt, irregular in diameter, with hyaline content; basidia 
at first subglobose or short-pyriform, 6.5-8 (-13.5) X 5-7 (-10) /x, 
developing a short apical prolongation, at maturity expanded at 
the summit, 9-27.5 (-31) X 4.5-8 (-9) bearing 6-8 peripheral 
recurved sterigmata 2-4 (-4.5) /x long; spores obovate-subglobose 
or short-ellipsoid, abruptly attenuate at the base, 3-4.5 (-6) X 
2-4 (-5) /X. 

American specimens on wood of Picea sitchensis, Pinus con- 
torta, P. Strobus y Pyris Malus, und Quercus sp., on leaves of 
Populus tremuloides, and on decaying fabricated trichomes of 
seeds of Gossypium barbadense. 

' Specimens have been examined from France (Allier, Bourdot 
5700, FH-B), Panama, Ontario, Massachusetts, New York, Iowa, 
and Oregon. 
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Readily identified by the ‘'subglobose” spores. The French 
specimen has fairly distinct hyphae and spores 3-4 X 2.5-3 

specimen collected by Pearson ‘and determined by Bourdot is 
reported (Wakefield & Pearson, Lc.) likewise to have spores 
‘‘ovate rather than subglobose.l’ Six of the American specimens 
are almost identical, with collapsed hyphae and abundant spores 
3-3.5 X 2-2.5 One of these is from the Oregon coast; two 
Other collections from the same region are larger in all parts and 
have distinct hyphae. Since the authentic material cited, and 
a specimen from Nantucket, lie between these extremes, there 
appears no reasonable , alternative to including all in the one 
species. The large specimens agree in most respects with the 
description of the van 

6. Trechispora coronifera (Hohn. & Litsch.) Rogers & Jack- 
son, Farlowia 1: 282, 1943. (Fig. 6) 

Gloeocystidium cor onifemm Hdhn, & Litsch. Akad. Wiss. Wien 
Math.-Nat. Kl. Sitzung 116, I: 825. 1907; Bourd. & Galz. 

Bull. Soc. Myc. Fr. 28 : 370. [1913]; Hym. Fr. 264. [1928]. 

Corticium coroniferum & Litsch.) Sacc. & Trott. Syll. 

Fung. 21: 402. 1912; Wakef. & Pears. Br. Myc. Soc. Tr. 6: 139. 

(fig.) ; :;1919.':;' 

CorHcium Atkinsonii Burt, Mo. Bot. Card. Ann. 13: 208. 
1926.''' 

Fructification when fresh very thin, waxy, pure white, under 
the binocular continuous or minutely granular, when dry whitish, 
adnate, under the binocular delicate reticulate-poroid ; hyphae 
mostly distinct, (2-) 3-7 (~10.5)>, with clamps throughout, the 
basal long-celled, thick, sometimes filled with yellow refractive 
resinoid material, ampullate at the septa, not always well de- 
veloped, the subbasidiai more slender, abundantly branched; 
gloeoeystidia (13-) 20-100 X (4.5-) 5-7 (-9.5) p, elongate, obtuse, 
contorted, sometimes subcylindric, usually irregular, filled with 
yellow resinoid material; basidia when immature short-ellipsoid, 
forming a prolongation truncate-cylindric or slightly expanded at 
the summit, 10-27.5 X 5”7 iLt, bearing 6-8 slender peripheral 
sterigmata 3-4 long ; spores oblong-ellipsoid to subcylindric, 
slightly depressed on the inside to curved, 4.5-6 X 2-3 pA 

American material on undetermined conifer (?TZ>ie 5 grandis), 
Acer sp,, Populus grandidentatay P. tremuloides; Quercus sp., and 
Vlmus sp. 
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Specimens have been examined from Austria (Bartberg bei 
Pressbaum, X.24.1906, Hohnelj type of G. coroniferum, FH-H; 
and others), Ontario, Massachusetts, Vermont (Middlebury, 
1896, Burt, diS Corticium arachnoideum, FF{-F>] Battell Ledge, 
Burt, as C. confine, FH-B), New York {IthdiCd^, Atkinson 2558, 
type of C. Atkinsonii, FH-B), Louisiana {Langlois 246, paratype 
of C. Atkinsonii, FH-B), low^, 2 ind Oregon. 

A form not notably differing from T. Brinkmanni, but here 
retained as a distinct species because it is distinguishable. The 
gloeocystidia in the type are well developed, and many reach a 
length of 100 /x; in none of the other specimens examined are they 
so large, although some are equally differentiated. In specimens 
with coarse basal mycelium having the same content as the gloeo- 
cystidia the latter bodies may be difficult to detect; and a single 
specimen with highly developed gloeocystidioid mycelium is in- 
cluded here even though it seems to possess no terminal hymenial 
bodies other than the basidia. It does not, however, seem 
possible to follow Bourdot (Hym. Fr. 237) in '‘assign[ing] to 
G. coroniferum those that exude in the trama an oily- resinous 
liquid”; most specimens of T. Brinkmanni, including the type of 
C. coronilla and the cited Brinkmann specimen of 0. Brinkmanni, 
could be so described ; calcium oxalate crystals may be present 
or lacking in them, as in the present species. As to C. Atkinsonii, 
it would be interesting to know what Burt saw in the Atkinson 
and Langlois specimens to compare with the dichophyses of 
C. investiens. The Altamount specimen which is the other para- 
type of C. Atkinsonii is sterile, and not I. cor onif era, 

7. Trechispora Sernanderi (Litsch.) comb. nov. (Fig. 7) 

Gloeocystidium Sernanderi Litsch. Svensk Bot. Tidskr, 25: 437. 
fig^ L 1931 .;' 

Fructification widely effused, when dry creamy white (between 
Cartridge Buff and Ivory Yellow R) or white, farinose-membra- 
naceous, thin,- separable in fragments, under the binocular deli- 
cately hypochnoid, the margin narrow and paler, or wanting; 
hyphae distinct or mostly collapsed, with prominent clamps 
throughout, 3-6 /x, the subhymenial abundantly branched, the 
basal long-celled, in part yellow-guttulate and gloeocystidioid, 
sometimes inflated up to 7-14 /x; gloeocystidia obtuse, subcylin- 
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dric, slightly expanded near the base or the middle, with yellow 
granular refractive content, 80-107 X 6-8 fx, long emergent; occa- 
sional sterile basidia acute, long-conic, cystidioid; basidia in 
clusters, arising as ellipsoid or oblong bodies about 6 ^ in diam- 
eter, developing an emergent slender-subcylindric apical pro- 
longation, at maturity 17-23 X 5-6 /z, bearing (2-) 4 divergent 
subulate sterigmata 4.5-5 fi long; spores ellipsoid oblong, straight 
or depressed on the inside, obtuse at the distal end, short- 
attenuate at the base, 5.5-7 X 3-3.5 ii. 

North American material on Fagus grandifolia; South Ameri- 
can on an unidentified gymnosperm. 

Specimens have been examined from Sweden (Vardsatra, 
1.11.30, S. Lundell, paratype, TRT ; Stockholm, XII.9.94, 
det. Litschauer, TRT), Chile, and Ontario. 

Distinguishable from all species other than T. caronifera by 
the gloeocystidia, and from that species by the oblong rather 
than short-ellipsoid young basidia, by the slender, even basidial 
prolongation, by the sterigmata not more than four in number, 
and by the larger and straighter spores. 

8. Trechispora Brinkmanni (Bres.) Rogers & Jackson, Far- 
lowia 1:288. 1943, (Fig. 8) 

? Corticium arachnoideum Berk. Ann. Mag. Nat. Hist. 13 : 345. 
pi. 9^ jig. 3. 1844; nec C. arachnoideum sensu Mo. Bot. 

Card. Ann. 13 : 184. 1926; Bourd. & Galz. Hym. Fr. 197. 

[1928] ; et auctt. plur. 

1 Hypochnus coronatus Bon. Hedwigia 15 : 76. 1876; nec Jf. 

coronatus Schroet. in Cohn, Krypt.-Fl. Schles. 3 ( 1 ): 418, 1888 

PelUcularia pruinata {Bres.) Rogers; cf. Farlowia 1: 107. 
1943). 

Odontia Brinkmanni Bres. Ann. Myc. 1: 88. 1903; Bourd. & 

Galz, Bull. Soc. Myc. Fr. 27 : 243, 1911; Donk, .NederL Mycol. 

Ver. Med. 18 - 20 : 139, 1931; Brown, Bot. Gaz. 96 : 654. 1935. 

Corticium coronilla Uohn. apud Hohn. & Litsch. Ann. Myc. 4: 
291. (^g.). 1906; Board. & Galz. Bull. Soc. Myc. Fr. 27 : 243. 
1911; Hym. Fr. 236. [1928]; Donk, Nederl. Mycol. Ver. Med. 
18-20 : 137 . 1931 ; Biggs, Mycologia 29 : 686 et seq. fig. 2 1--2 6. 

1937 ; Dodge, Mycologia 30 : 133 et seq, j^g. L 1938. 

Corticium octosporum Schroet. ex Hohn. & Litsch. Ann. Myc. 
4: 292. 1906; Board. & Galz. Bull. Soc. Myc. Fr. 27 : 243. 1911 ; 
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Hym. Fr. 236. [1928]; Donk, Nederl. Mycol. Ver. Med, 18-20: 

138. 1931. 

? Heptasporium gracile Bref. Unters. 15 : 111-116. ph 5, fig, 
1~10, 1912. 

Grandinia Brinkmanni (Bres.) Bourd. & Galz, Bull. Soc. Myc. 
Fr. 30: 252. 1914; Hym. Fr. 410. [1928]; Wakef. & Pears. 

Br. Myc. Soc. Tr. 6: 74. {fig,)^ 1918; Miller, Mycologia 25 : 360. 

pi. 42, fig. 3. 1933; Miller & Boyle, Univ. Iowa St. Nat. Hist. 

18: 14. pi. 2, fig. 11. 1943. 

Corticium Kniep, Zeits. Bot. 7: 372. fig. 6-11. pi. 2, 

fig. 1-6, 12, 14-17,20. 1915. 

Sistotrema coronilla (Hohn.) Donk ex Rogers, Univ. Iowa St. 
Nat. Hist. 17: 23. pl. 2, fig. 11. 1935. 

{Corticium alutaceum sensu Lyman, Bost. Soc. Nat. Hist. Proc. 
33: 160. pi. 19. 1907; nec C. alutaceum [Schrad.] ex Bres., Ac. 

Agiati Atti III 3: 110. 1897 (= C, radiosum (Fr. ex Pers.) Fr., 

Epicr. Syst. Myc. 560. 1838). 

{Corticium masculi Sprau, Jahrb. Wiss. Bot. SS: 163. fig. 1-7. 
1937, nomen nudum. 

Fructification thin, even or minutely papillose, when fresh 
waxy-pruinose, waxy-farinose, farinose-arachnoid, or delicately 
membranous, grayish (when very thin), glaucous, or pure white, 
when dry pruinose and barely visible, vernicose, farinose, arach- 
noid, or rarely subpellicular or coarsely reticulate-fibrillose, white 
or rarely changing to yellowish (Massicot Yellow R); hyphae 
thin-walled, with large clamps throughout, the subicular 4-7 in 
diameter, straight- and long-celled, sometimes inflated at the 
septa to 9 /x (ampullate), often rare or wanting, the subhymenial 
short-celled, contorted, abundantly branched, (1.5-2-) about 4 fx 
in diameter, occasionally firm, usually collapsed, with contents 
often condensed into refractive resinoid masses, frequently inter- 
spersed with coarse crystalline material; basidia formed in clus- 
ters as the result of repeated proliferation from the subtending 
clamps, when immature subglobose to oblong, elongating by a 
cylindrical outgrowth truncate and more or less expanded at the 
summit (to 5.5 ju), at maturity (7-) 10-24 (-27) X (4-) 5-6 (-8) u, 
bearing about the periphery of the summit rarely 4 or 5, usually 
6-8 recurved, capillary or subulate sterigmata 3-5 fx long; spores 
oblong-ellipsoid to subcylindric, straight or slightly depressed on 
the inside or very slightly curved, abruptly attenuate toward the 
apiculus, 3.5-7 X (1.5-) 2-3 (-4.5) ix. 
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Imperfect stages: Some specimens develop, in nature or in 
culture, small brownish bulbils on the hymenium (cf. Biggs, and 
Lyman, 11. cc.); one (TRT 17325) shows below the hymenium 
abundant falcate fusoid bodies 60-80 X 7-8 /x, 2-3-septate, with 
clamps, which appear to be conidial in function; Biggs reports 
the formation in culture of simple oidia. 

American specimens on Armillaria mellea, Ganoderma sp,, 
Gloeotulasnella Pinicola, Hapalopilus gilvus, PeniopJwra sp., Pip- 
toporus Betulinus, on bark or wood of Abies balsamea, Picea 
sitchensis, Pinus Strobus, Pinus sp., Pseudotsuga mucronata, 
Tsuga canadensis .Acer macrophyllum, A. rubrum, A, spicatum, 
Alnus oregana, A. tenuifoliay Arctostaphylos Columbiana^ Betula 
lutea, Betula sp., Carya ovata; Fagus grandifolia, Liquidambar 
styraciflua, Populus balsamifera, P. tremuloides, Pyrus Malus^ 
Quercus Garryana, Q. macrocarpa, Quercus spp,, 1 glabra, 

Salix spp., Tilia americana, Ulmus americana, Vitis vulpina, and 
on a pistillate rhachis of Zea 

Specimens have been examined from Germany (Ollersdorfer- 
wald bei Rastatt, Schlesien, IV.24.77, Schroeter, type of C. octo- 
sporum, FH-H; Lengerich, Westfalen, IV.1905, Brinkmann, 
Westf. Pilze 112, as 0. Brinkmanni, FH), Austria (Wiener Wald, 
Modling, 1904, Hohnel, type of C. coronilla, FH-H; and others), 
England {Berkeley, as C. arachnoideum, perhaps type, FH), 
British Guiana, Panama, Nova Scotia, Ontario, Massachusetts, 
Rhode Island, New York, Virginia, North Carolina (Chapel Hill, 
Couch 4225, det. Burt as C. incanum Burt), Ohio, Tennessee, 
Iowa, Missouri, Idaho, and Oregon. 

A collection of fungi exhibiting bewildering variability. Of all 
possible bases for subdivision of this complex, hymenial configu- 
ration is the most unnatural and the least usable in practice. 
As already noted by Bourdot, numerous specimens show both 
even and granulose areas; since 'the corticioid and grandinioid 
phases do not then characterize different individuals, they can 
scarcely justify separation into different genera and families— 
unless one should wish to dissect from the hymenia of his Cor- 
ticium specimens fragments to be filed with his Hydnaceae. 
Furthermore, the type of C. coroniZ/a and the cited Brinkmann 
specimen oi 0. Brinhmanni d^rt completely indistinguishable 
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microscopically, and differ only in the slightly less delicate fruc> 
tification of the latter and in the presence or absence of scattered 
granules. And finally, Biggs (l.c.) found a grandinioid tendency 
in more than one of the strains of this complex which she studied 
in culture. 

The existence of occasional fructifications in which the hyphae 
do not collapse has suggested another possible basis for sub- 
division. Litschauer (litt. & specim.) and presumably Bourdot 
(1928) used regular mycelium, together with ellipsoid spores, to 
set off C. octosporum from C. coronilla. In the extensive material 
at hand, distinct and regular mycelium exists in combination 
with several sets of other characters; consequently, unless one is 
to be content to segregate on the basis of mycelium, disregarding 
texture, basidia, and spores, such a division cannot be main- 
tained. The type of C, coronilla \s (under the binocular, at a 
magnification of about 30 X) minutely byssoid, with fimbriate 
margins; but the hyphae are almost completely collapsed, with 
irregular refractive masses in the distorted cells. The type of 
C, octosporum shows the uncollapsed mycelium that has been 
attributed to that species; but even so, the cells are short, irregu- 
lar, and abundantly branched (as they are supposed to be rather 
in C, coronilla), and the fructification is so delicately pruinose as 
to be almost invisible. Furthermore, since specimens are at hand 
showing in the same preparation both rigid, straight-celled my- 
celium and collapsed, refractive, almost amorphous areas of 
disintegrating cells, the mycelium is apparently not only no basis 
for separation oi octosporum from coronilla, but also of no great 
significance within the complex under discussion. 

In different collections basidia differ in shape of the immature 
body (subglobose to oblong), in width of the base (compare fig. 
21-23 of Biggs with her 24-25), in length of the prolongation, 
in degree of expansion of the summit, and in stoutness of the 
sterigmata. Spores differ greatly, not only in size, but also in 
form. Since both basidial and spore characters are quite con- 
stant within any one collection, it is probable that any future 
subdivision will have to rest on them. Even then, C. coronilla 
(with 0. Brinkmanni) and C. octosporum must be kept together ; 
in the type specimens the basidia are nearly identical in size 
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and form, and the spores of octosporum are only slightly longer 
and less rounded {pace Bourdot and Litschauer, according to 
whose treatments of these fungi the spores of octosporum should 
be ellipsoid, and therefore more rounded). 

In 1937 Biggs published the results of an intensive study of 
Corticium coronilla (l.c.). On the grounds of constant differences 
shown in laboratory cultures she divided twenty-two collections, 
all but one from Ontario, and all but four from Lake Temagami, 
into four groups, of which one was further split into three sub- 
groups. Her groups ''differed from each other in general growth, 
presence or absence of asexual reproductive structures, ability to 
produce basidia in culture, and type of heterothallism.’’ These 
cultural characters she then correlated, as far as possible, with 
characters of the parent collections as they were brought in from 
the field. From study of six additional collections she concluded 
that "the range in spore characters among these additional 
specimens must indicate the occurrence of yet other groups.’' 
These four groups studied in culture, according to Biggs, "differ 
from each other in profound and fundamental characters” and 
"represent distinct species”; presumably the same would be true 
of such other groups as remain less perfectly studied. Because 
of the difficulty of recognizing such species among the fungi as 
they occur in nature, because of the large number of species that 
would have to be recognized within Corticium coronilla'^ to 
include the four described and the many undetected groups, and 
because of the difficulty of identifying any of her groups with 
established species, she chose, as a practical measure, to retain 
the single "collective species.” 

Dr. H. S. Jackson very generously offered the loan of the com- 
plete series of collections from which Biggs’s cultures were de- 
rived, and I have examined them all and compared a representa- 
tive of each of her groups with the types of C. coronilla dind C. 
octosporum dead the cited Brinkmann specimen of 0. Brinkmanni. 
Her Group I is, as stated in her discussion, highly homogeneous. 
Group II is considerably less so, and is separable from Group I 
only by the spores, which are always flattened in Group I and, 
although variable in other respects, always depressed on the 
inside in Group II. The specimens included in Group III are 
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all somewhat pellicular and have their hyphae fairly distinct 
rather than collapsed; all have turned yellowish in the herbarium. 
The spores and basidia, however, are greatly variable, and one 
specimen has many gloeocystidioid hyphal segments. Group IV, 
which includes those specimens so delicate as to appear little 
more than a bloom to the naked eye, is quite homogeneous in 
other respects also; its spores are depressed, but proportionately 
shorter than those in Group II, and its immature basidia are more 
nearly globose. The type of C. octosporum would from its exter- 
nal characters belong to Group IV; its spores are those of Group 
III, and its basidia those of Group I or II. Externally and 
microscopically the type of C. coronilla would fall in Group I. 
Externally the Brinkmann specimen of 0. Brinkmanni is a little 
more robust than most specimens of Group I, but might well be 
included there; microscopically, it is Group I. 

When one has carefully noted the range of variation of these 
fungi it seems impossible to retain them all in a single species. 
After repeated and minute study of some hundred and fifty 
specimens, however, I can find no natural basis for segregation. 
The various sorts of characters — color, texture, mycelium, ba- 
sidia, and spores— seem to show no correlation, but to exist in 
all possible combinations. Fructifications which are yellow, 
pellicular, and accompanied by bulbils, like her Group Illb (and 
IIIc!) may differ considerably from Group III in microscopic 
characters. Specimens which appear to belong in Group IV may 
(like the type of C. octosporum) have spores more like those of 
Group III; and so on, ad infinitum. Briefly, it seems probable 
that a natural basis for subdivision will be found; but so far none 
has been detected. 

There remains the question of the correct name for the species 
under discussion. C. coronilla, C. octosporum, and 0. Brinkmanni 
are, as already implied, demonstrably the same. While Brefeld’s 
characteristic aversion to the enumeration of definite characters 
makes it impossible to prove that H, gracile Bref. belongs here, 
it is just possible, if one is both imaginative and charitable, to 
develop from his turgid pages a sort of latent diagnosis for his 
culture-artifact, from which it may be inferred that the species 
can hardly belong anywhere else. Although Kniep does not 
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emphasize the form of the basidia in his species, C. varians proh- 
ably belongs here also. Hypochnus coronatus Bon. can from its 
description belong nowhere but in Trechispora, and quite likely 
is the present species. There is, however, at least a possibility 
that it is some other species of the genus; and because 0. Brink- 
manni can have its characters better fixed, the uncertainty con- 
cerning H. coronatus is here recognized, and the later name used. 
As to C. arachnoideum: There are in the Farlow Herbarium two 
specimens from Berkeley of that species. One, in the Curtis 
collection, is a member of Corticium sect. Pellicularia Bourd. 8c 
Galz,; but unlike the C. arachnoideum of most authors, it has no 
clamps whatever (cf. Rogers & Jackson, Farlowia 1 : 286. 1943). 

The other, in the general collections, is the present species. Both 
fungi are on the substratum originally noted for C. arachnoideum; 
either (or each) may be a portion of the type. Now Berkeley 
described the hymenium of his fungus as ‘'consisting of elliptic 
sporophores arranged in little bunches” — not a bad description 
of the proliferating clusters of immature basidia seen in the pres- 
ent fungus, and well shown in the Berkeley specimen of it. In 
trying to match Berkeley’s description later authors have appar- 
ently looked for elliptic spores rather than elliptic ‘ ‘ sporophores ’ ’ ; 
the basidia of C. arachnoideum in the sense of most authors 
are not elliptic, but claviform. It seems therefore extremely 
probable that the correct name for the urnigera species under 
discussion must be derived from C. arachnoideum Berk.; it is 
desirable, however, to await word from Kew concerning the 
nature of Berkeley’s no. 3974, designated by Massee (Linn. Soc. 
Bot. Jour. 27: 135. 1890) as the type — or, if that be a later 

collection, concerning whatever specimen demonstrably is the 
type— before adopting Berkeley’s name. Meanwhile, Bresadola’s 
specific epithet will serve. 

9. Trechispora Hirschii (Donk) comb. nov. (Fig. 9) 

Corticium Hirschii Donk, Nederl. Mycol. Ver. Med. 18-20: 
139. 1931. 

Fructification when fresh grayish, waxy-mucedinoid, when dry 
cinereous with a rosy tint (a little lighter than Pale Ecru-Drab R) y 
thin crustose, closely adnate, under the binocular conglutinate, 
finely rimose with a few fibrils visible in the cracks, the areoles 
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with a minutely granular surface; mycelium distinct, with clamps 
throughout, 2. 5-4.5 m in diameter, the basal long-celled and with 
walls somewhat thickened, the subhymenial thin-walled but 
rigid ; basidia in small clusters (from proliferation of the subtend- 
ing clamps) and also at various levels along the fertile hyphae, 
arising as evenly ellipsoid bodies about 7X5 ii, developing a 
cylindrical prolongation slightly expanded at the very summit, 
at maturity narrowly urniform, 15-25 X 4.5-5 (-6) /z, bearing 4 
straight sterigmata 2-3 }x long; spores evenly cylindric, strongly 
curved, especially toward the apiculus, obtuse, 5-8 X 2-2. 5 ju. 

On decorticate wood of Populus grandidentata dnid Quercus 
Garryana, 

Specimens seen from Iowa and Oregon. 

A species resembling C. nweo--cremeum in the production of 
basidia at various levels on the fertile hyphae, differing from it 
in the invariably narrow-urniform basidia, and from all remaining 
species of Trechispora in the strongly curved spores, the slightly 
thickened mycelial walls, and the pinkish-ashy color. As de- 
scribed by Donk, the fungus should have some spores larger 
(7-11 X 2-4 m) and mycelium less well developed. Because of 
the variability of other species of the genus, it seems imprudent, 
in the absence of an authentic specimen of C, Hirschii, to attempt 
to segregate the material here described. 

SPECIES EXCLUDENDAE 

10. CoRTiciUM NiVEO-CREMEUM Hohn. & Litsch. Akad. Wiss. 
Wien Math. -Nat. Kl. Sitzungsb. 117, 1: 1117. 1908; Bourd. 

& Galz. Bull. Soc. Myc. Fr. 27: 244. 1911; Hym. Fr. 237. 

fig. 72. [1928]; Wakef. & Pears. Br. Myc. Soc. Tr. 6: 71. 

{fig.) 1918; Kuhner, Le Botaniste 17: 32. fig. 9. 1926; 

Donk, Nederl. MycoL Ver. Med. 18-20: 138. 1931. (Fig. 

, 10 )''' 

{Corticium niveo-crerneurn Yibhn. &c Litsch., Wiesner-Festschr. 
65. 1908 (nomen nudum). 

Fructification thin, adnate, waxy, pruinose or crustose, whitish, 
when dry pruinose to crustose, under the lens poroid-reticulate 
to subcontinuous, rimose,*the elements conglutinate to form a 
shining film over the surface, whitish or sordid-whitish to brown- 
ish where bruised; hyphae distinct, with clamps throughout, 
2-5 ju in diameter; basidia in small loose clusters formed through 
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the proliferation of the subtending clamps, and also arising at 
various levels on the fertile hyphae, at first ellipsoid-obovate to 
obpyriform, about 12 X 7 sometimes with a narrow stipe up 
to 20 ix long, at maturity broadly clavate to subcylindric, some- 
times distinctly constricted, but at no stage composed of broad 
basal vesicle and narrow prolongation, variable in length, (12.5-) 
18-42 X (S-) 6“8 fXy bearing 4--8 peripheral sterigmata 4-4.5 m 
long; spores obtuse, cylindric, straight or only slightly curved, 
(5.5-) 7-9.5 X (2.5-) 3-3.5 /x. 

American specimens on -4 balsamea, 7 Fagus grandifoUa, 
sp., and unidentified hardwoods. 

Material has been examined from Austria (Saagberg, Wiener- 
wald, III. 11. 1905, Hohnel, type, FH-H), Netherlands, France, 
Ontario, Massachusetts, Rhode Island, Pennsylvania, Iowa, and 
Missouri. 

Strongly resembling urnigera species in the clusters of obovate 
immature basidia, in possession of more than four sterigmata, 
and in basidia sometimes constricted (and therefore apparently 
urniform and with expanded prolongation). The development 
of these basidia seems, however, not to be that of the urnigera 
type — not to pass through stages of (1) inflated basal vesicle, 
(2) narrow subcylindric prolongation, and (3) apical expansion— 
and C. niveo-cremeum seems not to be closely related to such 
species as T. Brinkmanni. Of C. niveo-cremeum Bourdot wrote 
(Bull. Soc. Myc. Fr. 27: 243. 1911), ^'a well developed species 

which departs somewhat from the type of this group [Urnigera]^ 
It is recognizable among the species with more than four sterig- 
mata by the origin of basidia at various heights and variability 
in their length, and by large spores and basidia. 

11. CORTICIUM SUECICUM Litsch. apud Lundell & Nannfelt, 
Fung. Exs. Suec. 464. 1937; Svensk Bot. Tidskr. 32: 286. 

1938; Rogers & Jackson, Farlowia 1 : 285. 1943. (Fig. 11) 

? Thelephora ilUnita Wallr. FI. Crypt. Germ. 2: 564. 1833. 

Corticium calceum sensu Bourd. & Galz. Hym. Fr. 237. [1928]; 

Donk, Nederl. Mycol. Ver. Med. 18-20: 137. 1931 ; Bourd. Bull. 

Soc. Myc. Fr. 48: 211. 1932; nec C. calceum (Pers.) Fr. Epicr. 

Syst. Myc. 562. Sehacina calcea {Fevs.) Fung. 

T rid. 2 : 64. 1 898) ; nec C. calceum ^ ^ F r. emend . Romell & Burt ’ ’ 
in Burt, Mo. Bot. Gard. Ann. 13 : 203. 1926 (nomen confusum). 
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Fructification adnate, at first grayish, waxy-pruinose, soon 
pure white, waxy-crustose, not coherent, even or tuberculose, 
when dry crustose-membranaceous, the surface a little glazed, 
creamy whitish, continuous or reticulate-poroid or abundantly 
rimose, separable only in mealy flakes; hyphae thin-walled, with 
clamps throughout, 2-5 (-7) ix in diameter, with some inflated 
segments, at first distinct but in mature fructifications mostly 
collapsed; basidia clavate, abruptly tapered toward the base, 
15-25 X 5-7 ju, subtended by proliferating clamps, bearing about 
the obtuse or somewhat truncate summit 6 slender-subulate 
sterigmata 3.5-4.5 ^ long; spores even, with wall slightly thick- 
ened and refractive, oblong, sometimes a little depressed on the 
inside, (4~) 5~7(-8) X 2.5-3.5 

American specimens on wood of Abies balsamea, Picea sp., 
Pinus Strobus, Pseudotsuga mucronata, Thuja occidentalism Acer 
saccharurrim Alnus or eganay diVid Castanea dentata. 

Specimens have been examined from Sweden (Bygget, 1909, 
C. G. Lloyd OQylZSy det. Bourdot as C. calceurn, paratype, BPI), 
Ontario, Massachusetts, New York (C. H. Peck 9^ 20; G. F. 
Atkinson P47, all det. Burt as C. calceumy FH-B), Ohio, Oregon. 

A species resembling the Urnigera fungi in the origin of basidia 
from proliferative clamps and in the regular occurrence of six 
sterigmata to the basidium. Its basidia do not, however, pass 
through any of the developmental stages characteristic of Trechi- 
spora, nor are they ever urniform at maturity. Readily recog- 
nized by the claviform basidia, which in dried collections are 
especially apt to become imperfectly stainable, to collapse at the 
summit so as to become sharply truncate, and to retain, on almost 
invisible sterigmata, the cluster of six immature spores- — and, of 
course, even more readily recognized by the number of sterigmata. 

For further discussion of the history of C. calceum notes by 
Donk (l.c.) and Rogers & Jackson (Farlowia 1: 284. 1943) may 
be consulted, Tkelephora illinita Wallr. may well be the present 
species, but may equally well be Peniophora gracillima Ellis & Ev. 
ex Rogers & Jackson, Farlowia 1 : 317. 1943, or, like P. glebulosa 

(Fr.) Sacc. & Syd., a combination of two fungi. Since it is quite 
impossible to make a reliable guess where Wallroth’s name must 
apply, it seems best not to attempt to revive it. Since .C. sued- 
cum is a new name for CT calceum sensu Bourd. & Galz., the 
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Lloyd specimen which they cite is a paratype, and was used to 
make certain the application of Litschauer’s name. 

Corticium suecicum is here discussed because it was referred by 
Bourdot & Galzin to Corticium sect. Urnigera and by Bondarzew 
& Singer, without renaming, to Sistotrema — and because its six- 
sterigmate basidia may lead mycologists to seek it in Trechispora. 

Trechispora candidissima (Schw.) Bond. & Sing. Ann. Myc. 
39: 48. 1941. 

Trechispora trachyspora (Bourd. & Galz.) Bond. & Sing. Ann. 
Myc. 39: 48. 1941. 

These two species, treated by Bourdot & Galzin in Poria [sect.] 
Suhtiles (Hym. Fr. 656. [1928]), were transferred to Trechispora 

through misunderstanding of the characters of T. onusta. See 
p. 80 of this paper. 

Galzinia Bourdot, Assoc. Fr. Av. Sc. 45 : 577. [1922]; Bourd. & 

Galz. Hym. Fr. 339. [1928]. 

Type: G. pedicellata Bourd. 

Fructification resupinate, waxy-pruinose to mucous; basidia 
arising in loose clusters as vesicular bodies, developing a slender 
neck of variable and often great length and an inflated apical 
portion bearing 4 sterigmata; spores not germinating by repe- 
tition. , 

Galzinia differs from Trechispora in the consistency of the 
fructification, in the loosely clustered and often short-stalked 
immature basidia, in the variable and often extremely long 
basidial prolongation and its origin from either the end or the 
side of the basal vesicle, in the regular presence of only four sterig- 
mata, and in other respects less readily described. 

The position of the genus is uncertain. In his original descrip- 
tion Bourdot assigned it a place near Vuilleminia, and it follows 
that genus in the Hymenomycetes de France. Vuilleminia is, 
however, probably not distinct irom Aleurgdiscus, dead, it 
unlikely that Galzinia is closely related to either. Bourdot com- 
mented also on the similarity of the shorter basidia of Gafemfa 
to the urnigera type, to which their resemblance can be no more 
than superficial. It seems safe to leave the genus for the present 
in that great miscellany, the Thelephoraceae. 
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Key TO THE Species 

1. Hyphae without clamps; spores about 7 X 3 fi. ....... .1. G. cymosa. 

1, Hyphae with clamps; spores larger 2 

2. Fructification mucous; spores 8-11 X 3-4.5 gloeo- 

cystidia absent 2. G. pedicellata. 

2. Fructification waxy-pruinose ; spores 10-12.5 X 4.5- 

5 fjL’, gloeocystidia present 3. G. occidentalis. 

1. Galzinia cymosa sp. nov.^ (Fig. 12) 

Fructification when fresh mucous-gelatinous, even or (in spots) 
granulose, of appreciable thickness, plumbeous (Light Quaker 
Drab R), when dry forming a barely perceptible dull vernicose 
film or entirely evanescent; all elements of the fructification 
embedded in gelatinous material and apparently contributing to 
it by gelatinization of their walls; hyphae without clamps, dis- 
tinctly articulate, L5--4 /z in diameter, pseudo-dichotomous, the 
wall nearly or quite invisible, many segments with the distal end 
considerably expanded ; filiform hyphal bodies arising among the 
basidia; basidia arising as irregularly claviform or narrow-ovoid 
bodies, producing a tubular outgrowth of uneven diameter and 
varied length, and at its summit abruptly expanded into a vesicle 
at first subglobose, later truncate, the whole 18-38 X 6-7 
bearing (3-) 4 slightly divergent subulate sterigmata 4.5-6 m long; 
spores curved, tapered toward both ends, obtuse, 6.5-7 (-7.5) 
X3(-4 )m. 

On firm wood of a fallen log of Pinus rigida. 

Specimen examined: Massachusetts; woods east of Watershops 
Pond, Springfield, VIII. 17.43, D. P. Rogers 1026, type. 

The fructification, spread out for a length of over 7 dm. on the 
side of the log, was superficially indistinguishable from a vigorous 
growth of such Tremellales as Helicogloea Lagerheimi, Sebacina 
podlachica, and Gloeotulasnella traumatica. The peculiar method 
of branching, by which a hyphal cell gives rise at its distal end 
to a number of branches, paraphysoid bodies, or basidia, and 
after their disintegration may retain the scars of their bases, is 
quite like that shown in a number of Auriculariaceae, notably 

® Fructificatio viva muGoso-gelatinosa, plumbea, sicca evanescens; hyphae 
zygodesmatibus carentes, 1.5-4 diam., articulatae, frequenter pseudo-dicho- 
tomae, tenuissime tunicatae; basidia prime claviformia vel anguste ovata, 
tubulum inaequalem et longitudine varium gignentia, in vesiculum subglobo- 
sum ad apicem expansa, matura' 18-38 X 6-7 sterigmata (3~) 4 subuliformia, 
4.5-6 /i longit., ferentia; sp 0 rae curvulae, ad apices ambos attenuatae, obtusae, 
plurimae 7 X 3 ju. . 
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H. Lagerheimi, differing, however, in the larger number of 
branches often present. The effect of dichotomy is given when 
the first branch and the prolongation of the parent hypha are 
of the same size, and also when a pair of branches develop more 
rapidly than the main axis lying between them. The method of 
branching gives the present species a microscopic appearance 
strikingly different from that of the other species of Galzinia^ 
and the immature basidia differ greatly in form. The similarities 
in texture, in basidia, and (probably only by coincidence) in 
spores are sufficient to justify the assignment of this species to 
Galzinia rather than to a genus of its own. 

2. Galzinia pedicellata Bourdot, Assoc. Fr. Av. Sc. 45: 577. 

[1922]; Bourd. & Galz. Hym. Fr. 340. fig. 106. [1928]. 

(Fig. 13) 

Fructification when fresh mucous, slightly pruinose, granulose 
under the binocular, very thin to fairly thick, when dry vernicose, 
subhyaline, except under considerable magnification completely 
invisible; hyphae with walls very thin (probably partly gelati- 
nized), irregularly branched, with clamps throughout, 2-4 ^ in 
diameter, irregularly inflated to 7.5 m; basidia in loose clusters, 
mostly on short stalks from which they are separated by a clamp, 
at first ellipsoid or pyriform, 8-11 X 6.5-7 at forming from the 
apex or one side of this primary vesicle a prolongation 2.5-3 m 
in diameter, of variable length, at maturity strongly inflated at 
the summit to 6-7 the base sometimes partly shrunken, 4.5- 
5 Mt the whole 18-45 M long, bearing apically 4 stout divergent 
sterigmata 3.5-5 m long; spores curved subcylindric, of even 
diameter or widest near the apiculus, 8-11 X 3-4.5 m, germi- 
nating on the hymenium without formation of secondary spores. 

On partly decayed logs of Pinus contorta and P. pungens; only 
on bare wood. 

Two specimens seen, from Pennsylvania and Oregon. 

The Oregon specimen of G. pedicellata shows all the variations 
in basidial form figured in Bourdot’s excellent illustrations and 
a number of others even more bizarre. The neck which joins 
the primary vesicle to the summit is not, however, as narrow as 
there shown (described as 1.5-2 m); this discrepancy is probably 
the result of the employment of different techniques for expand- 
ing collapsed material, rather than of difference in the fungus 
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itself. The thinner specimen, from Oregon, shows most basidia 
with the apical part arising from the side of the basal; in the 
thicker and less fertile Pennsylvania specimen the basidia are 
mostly straight rather than geniculate. 

3. Galzinia occidentalis sp. nov.‘* (Fig. 14) 

Fructification thin, when fresh whitish pruinose, under the lens 
waxy-hypochnoid, when dry vernicose-pruinose, under the lens 
visibly composed of conglutinate whitish hyphae, and somewhat 
frost-like in appearance, or in thinner areas merely vernicose; 
mycelium with clamps throughout, 2-4 /x in diameter, partly 
collapsed, irregularly branched; gloeocystidia arising among the 
basidia, thin-walled, colorless, with stainable content, finally 
empty, irregularly filiform, clavate, somewhat ventricose, or sub- 
cylindric, obtuse, 56-125 X 6-11.5 m; basidia in irregular clusters 
or borne in series along the fertile hyphae, at first ovate, ellipsoid, 
or oblong, 11.5-16 X 7-9 developing an apical or lateral pro- 
longation 4.5-5 jjL in diameter above the basal vesicle, of variable 
length, finally strongly expanded to (6-) 7-9 /x at the summit, the 
whole basidium 23-53 (-100) X 6-9 /x, bearing 4 stout, strongly 
divergent sterigmata 7 X 1.5-2 /x; spores subcylindric, obtuse at 
both ends, very slightly curved or straight, (9-) 10-12.5 X 4.5-5 
(-6) /X, frequently germinating on the hymenium by a hypha. 

On wood of Finns contorta and Pseudotsuga mucronata. 

Specimens examined: Oregon: near Lebanon, Linn Co., IV.9. 
1937, P. P. Rogers 377, type; Sutton L., near Florence, XL26. 
mi, A, M, & D, P. Rogers 431. 

Distinct from G. pedicellata in the larger size of all organs, the 
straight, obtuse spores of even diameter, the relatively much 
thicker necks of the basidia, and the texture ; even more surely 
distinguished by the gloeocystidia, which may, however, be hard 
to find. Galzinia occidentalis is, chiefly because of its texture, 
a species less distinctive among the lower basidiomycetes than 

® Fructificatio tenuis, albo-pruinosa, sub lente ceraceo-hypochnoidea, sicca 
e hyphis conglutinatis operte constituta, vel ceracea; hyphae nodoso-septatae, 
2-4 /X in diam.; gloeocystidia hyalina, irregulariter subcylindracea vel linearia> 
obtusa, 56-125 X 6-11.5 ju.; basidia in fasciculis aggregata vel seriatim et 
separatim ordinata, primo ellipsoidea, oblonga, vel ovata, 11.5-16 X 7-9 
per appendicem longit. variabilem, diam. 4.5— 5 /x,. producta, matura 25-53 
(-100) X 6-9 XX, ad apicem usque ad (6-) 7-9 x* inflata, sterigmata 4 crassa, 
7 X 1.5-2 xi, gerentia; sporae cylindraceae, nonnumquam leviter curvulae, 
utrinque obtusae, (9-) 10-12.5 X 4.5-5 (-6) /x. 
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its congeners, but there seems no reason to hesitate in assigning 
it to Galzinia. Basidia 100 /x long were recorded when the fresh 
material was studied; none of this size have persisted after 
drying. 

American International College, 

Springfield, Massachusetts 

Explanation OF Figures 

All jfigures were drawn from KOH-phloxine preparations with camera lucida 
at 2000 X and reduced in reproduction to lOOOX. Fig. 1, Trechispora onusta: 
a-c, type; d-h, Bresadola 86. Fig. 2, Trechispora Raduloides : \ . 

Fig. 3, Trechispora muscicola: R>ourdiOt 15202 (f, g, ampulliform clamps). 
Fig. 4, Trechispora subtrigonosperma: type (c, spore in profile; d, spore in face 
view). Fig. 5, Trechispora diademifera: a-e, D. P. R. 1004; f-h, D. P. R. 1001. 
Fig. 6, Trechispora coronifera: a~d, D. P. R. 1000; e-g, type (d, g, gloeocys- 
tidia) . F IG. 7, T rechispora Sernanderi: paratype (a, one sterile and two imma- 
ture basidia; d, gloeocystidium). Fig. 8, T. Brinkmanni: a-d, D. P. R. 1007; 
e-i, D. P. R. 1009. Fig. 9, Trechispora Hirschii: D. P. R. 963. Fig. 10, 
Corticium niveo-cremeum: a, b, D. P. R. 1014; c-e, D. P. R. 1016. Fig. 11, 
Corticium suecicum: TRT 8489. Fig. 12, Galzinia cymosa: type (e, with para- 
ph ysoid body). Fig. 13, Galzinia pedicellata: D. P. R. 444 (g-i, spores ger- 
minating on the hymenium). Fig. 14, Galzinia occidentalis : type (g, gloeo- 
cystidium). 


STUDIES IN NORTH AMERICAN RUSSULAE 

Gertrude S. Burlingham 
(with 2 figures) 

First what characteristics should be used in distinguishing 

species. All will probably agree with the specific importance of 

those gross structures of pileus, .stipe and lamellae upon which 
Ehas Fries based his separation of species in Hymenomycetes 
Europaei Since that time the value of exact spore color as seen 
m a fresh dense spore print, and the spore ornamentation as 
brought out with iodine solution under a high power magnifica- 
tion have come to be known. How much importance should be 
put upon chemical composition and chemical reactions? Cer- 
tain yi the reactions of certain chemical reagents are to be used 
m distinguishing species, the natural chemical content of a species 
must be given equal value in determining a species. Take as 
exainple the acrU taste of the context. I have found this to be 

Tsled outb" f development unless 

y in the young, perhaps only when tasted fresh in the field 
It may be present in the cuticle only, or in the lamellae or 

be found m the same stage and structure when tested in fresh 

SldT L:™ 

rendered them water soaked or have washed out the taste 

anrstajL'offas”''''': aJl Parti 

Also the udur in both fresh specimens and of those drving 

iforrdXTrd develops only with 

must be familiar with Persist in the dried specimens, one 

poses Ldrc:'h:s''p:Set'^:,T-“ »>■'> p- 

thefe wo^irhavTbi^*" 

a nave been less confusion regarding that 
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species. Odor like the taste of a species is due to some chemical 
content and therefore should be considered a factor in separating 
species. 

While among the red Russulae there is considerable variation 
of color in a species, nevertheless there is a certain limitation in 
this variation, so that as a whole it may be taken into considera- 
tion. Any change in color in the broken flesh or with age or in 
drying may be considered as chemical in nature due perhaps to 
some oxidizing ferment as in the Lactariae, The rapidity of this 
change may depend upon the age of the plant, but careful ob- 
servation will detect it. 

Therefore these three characteristics, taste, odor, and color 
changes, must be given equal importance with gross structural 
characters in the distinction of species. 

Concerning the shape, size and ornamentation of spores, the 
first essential is a good authentic spore print. And in case of an 
undescribed species it is well to label the specimen from which the 
print was made. Unless species are kept separate in eollecting 
and in drying there may be spores from other species on the 
lamellae. If sufficient precaution is taken the variation in the 
pattern of the spores will be due to difference in maturity or in 
position. By this I do not mean that any two spores will be 
identical in markings, but the general pattern will be the same, 
not varying from one extreme to another. By taking spores 
from a print there will be less danger of having immature spores 
under observation. In closely related species in a group there 
may be a resemblance in pattern, but still a difference. Craw- 
shay’s method of showing several spores with the description on 
the same page at one side is excellent^ as it renders easy and 
quick comparison, thus aiding in the determination of the species 
at hand. 

In Mycologia 34 : 66 . 1942, and 35 : 142. 1943, Dr. Rolf 

Singer has taken up in some detail type studies of some of the 
Russulae described from the United States. While with many 
of his conclusions I can agree, concerning others I must differ. 
In his study of Burl, he was correct in considering 

it near if not the same as Russula ochroleucoides Kauff. From 

^ Spore ornamentation of the Russulas, R. Crawshay. 
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the first collection in 1921 except for one small specimen I did 
not find the species again until August 1939 when it occurred in 
some quantity in woods about one-half mile from the type collec- 
tion. Upon comparing it with a type specimen of Russula 
ochroleucoides I found it to be the same as that species and 
therefore Russula dura becomes a synonym of that species. It 
should be noted that the taste is first sweetish, then bitterish, 
unpleasant, aromatic and cooling. The odor is detected as a 
flavor in tasting rather than by smelling the mushroom. 

In Mycologia 31: 497. 1939 I gave the new name Russula 
ins-igm^ to Russula insignis Burl, since the name had been used 
by Qu61et for another species, adding also further notes and spore 
drawings to show the ornamentation. However shortly before 
the publication of this Dr. Singer had given it the name of J?. 
Burlinghamiae. 

While Russula blanda Burl, is known only from the type 
locality, it was collected on July 23 and 27, 1912, and again on 
September 18, 1915. From Russula lactea Fr. it differs in its 
fragile texture, white spores, thin, close, slightly decurrent 
ame ae. It therefore belongs in a different group than the 
^ uropean Russula lactea. The spore ornamentation was shown 

m figure 5, Mycologia 31: 491. 1939, with the description on 

page 498. 

^ Since the spores oi Russula pulchra Burl, and Russula perplexa 
Burl, have not been shown with their ornamentation they are 
illustrated m figures 1, a and b. Those of the former are on the 
average 7.5 X 8.75 /i exclusive of the apiculus. Under the 1/6 
power they appear very echinulate and the protuberances are not 

WfU O'" duoguttulate. 

ith iodine and the oil immersion lens fine lines are seen con- 
necting some of the protuberances. The spores of per- 

pjexa vary from 7.5 X 8.75 . to 8 X 9 . exclusive of the apiculus. 
he protuberances are visible under the 1/6 power and also vary 
size. _With iodine very fine lines appear connecting some of 
ese. e color m a fresh spore print is white. Even now 
27 years later the color is fleshy-white tone 1. Mr. Davis de- 
scribed the color of fresh spores of Russula pulchra as “just off 
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white.” Now the print is flesh color 67 tone 2, slightly darker 
than the cream white of the fresh print. 

Russula sulcafipes Murrill can scarcely be a form of Russula 
Mariae Peck since the stipe is milk white and glabrous while 
that of the latter is usually at least through the central part 
concolorous with the pileus and adorned with glandular-like dots. 
When it is rarely white it still has the same surface covering, 
appearing pruinose under less magnification. The cut flesh of 
Russula Mariae has a slight but characteristic odor and is some- 
what sticky. The spores are very characteristic both in the 
globose shape and banded appearance. Although spore draw- 
ings were shown in figure 6 B, Mycologia 28: 265. . 1936, another 
drawing is shown in figure 1, c showing the contrast with the 
spores of Russula sulcatipesy fig. The spores from which 

this figure was made were taken from type material. They are 
not globose unless viewed on end and have tuberculate pro- 
tuberances of different sizes. When the iodine stain has been 
washed out the tubercles and faint fine lines connecting many of 
them remain in blue. I find the size to vary from 6.87 to 7.5 /x 
X 8-10 

In Mycologia 28: 265. 1936 I reported Russula vesca from 

Oregon, and called attention to the fact that Russula hrunneola 
Burl, was a synonym of that species. It occurs abundantly in 
Vermont, and had the species not been included by Fries with 
the Heterophyllae in all of his Latin publications it would un- 
doubtedly have been reported from various states. From Rus- 
sula vesca Fries Russula ftocculosa Burl, differs not only in the 
distant lamellae and spore ornamentation but in the absence of 
the radiating veins and rugose condition of the surface of the 
pileus. The floccose almost tomentose condition of the surface 
of the pileus remains even at maturity. The spore ornamenta- 
tion was shown in figure 6, Mycologia 31 : 491. 1939. 

In Russula Davisii Burl, we find gross structural characteristics 
separating it from Russula olivacea (Schaeff.) Fries. If we accept 
Fries’s description of the species, the surface of the pileus is 
silky and squamulose, the margin even, and the color varies from 
sordid purple to olivaceous or entirely fuscous-olivaceous, while 
the lamellae have shorter intermixed with forking ones, and the 
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flesh changes to yellow. In Russula Davisii the pileiis is pruinose 
to glabrous with the margin striate-tuberculate, and the lamellae 
are equal, forking at the stipe and inclined to be decurrent. 
Mr. Davis described the flesh as white and white under the 
cuticle, and since he was a careful observer I believe he would 
have discovered if the flesh had changed to yellow. In fact 
where the cuticle had been removed the flesh does not show any 
more change than the normal drying of white flesh would show. 

He described the color as Pinard yellow (R). There is no trace 
of purple or olivaceous in any of the specimens. Regarding the 
stipe he wrote in his field notes, ‘'Stem has not discolored enough 
to write about.’' In the dried specimens the stipe does show a 
slight discoloration. He gave the spore color yellow ochre rather 
than ochraceous and the print now is only yellow ochre 326 
tone 2. The pattern differs according to position as the figure 
shows (Fig. 1 , e) . The spores are not globose except when viewed 
more or less on end. Dr. Kauffman in his Agaricaceae of Michi- 
gan, p. 145, calls attention to the fact that in Europe Russula 
olivacea is a debated species. Hence is it not best to adhere to 
the description given by Fries of unequal lamellae and silky- 
squamulose pileus with which gross characters Russula Davisii 
does not agree, and for the present consider this a valid species? 
The type is number 1 Aug, 7 — 1916 — ^Davis. It may be well 
here to state that in collecting Mr. Davis limited himself in any 
one trip to the few species which he could carefully study in the 
fresh condition. 

It is difficult to consider Russula Murrillii Burl, identical with 
Russula punctata Krombh. to which Singer refers it. According 
to the description by Krombholz the surface of the pileus is 
glabrous, viscid, shining, with the margin sulcate. From this - 
Russula Murrillii differs in a pruinose surface becoming pruinose- 
floccose, a dull appearance and even margin. Krombholz de- 
scribes the stipe of his species as slightly enlarged at the base, 
white or white becoming yellowish while that of Russula Murrillii 
is chalk white and unchanging in drying and equal. The context 
of the latter is thin while the pileus of i?. is described 

as thick. As to whether Krombh. is synony- 

mous with Russula amethystina in the absence of exsiccati 
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of types, the original description must decide. Quelet describes 
the stipe of his species as narrowed at the base, pruinose and 
white in contrast with the thickened base and white to yellowish 
. of that in R. punctata. He describes the pileus as mealy with 
white tender sweet slightly fragrant flesh, and the lamellae as 
adnate, jonquil then primrose colored. Krombholz gives the 
lamellae off?, punctata as free, distant and ochraceous. The color 
of his illustration does not resemble the description of the color 
of Queiet’s species. Julius Schaeffer gives the color of the spores 
of his interpretation of R. amethystina as ochre. The spores of 
Russula Murrillii are pale yellow and are more egg shaped than 
those of R. amethystina shown by Julius Schaeffer. They have 
blunt tubercle-like protuberances connected by lines (Fig. 1,/). 
Until further collections of this species reveal taste and odor and 
furnish a satisfactory spore print, it is best to retain the name 
Russula Murrillii. 

Russula mordax Burl, is separated from Russula badia Qu61. 
first by the chemical qualities which render it instantly peppery 
and by the lack of odor. Regarding the taste of R. badia, both 
Singer and Schaeffer describe it as first mild. Schaeffer writes, 
taste long evidently mild, after a longer time, often a minute, 
intolerably sharp and persisting. Regarding the odor he says’ 
one with a good nose need not burn the tongue. Hence it would 
^ave been probable that the odor would have been detected since 
am on the lookout for the odor of any species. Qu61et describes 
the color of the spores as citrine which is much brighter and 
ighter yellow than either Singer or Schaeffer note, and brighter 
than the color of the spores of Russula mordax. Fifteen years 
a ter collecting, the spore print remains ochroleucous. The 
spores are also smaller and the spines while connected are not 
so much in ridges as shown in the spores of R. badia. Table 27 

8-e of Bchaeffer’s Monographic. Qnoiot statos that Russula badia 
resembles Russula xerampelina. This is not true regarding Rms- 
^la mordax Until further collections reveal that this species 
has an odor (douce Qu41.) and a mild taste preceding the acridity 
smuate lamellae and larger spores it would seem better to retain 

^ssula mordax as a distinct sjiecies. Spores are shown in 
figure 1, g. 
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The xerampelina group of Russulae is at present one of the 
most puzzling. Singer and Schaeffer put under one species all 
of those having the characteristic fishy odor regardless of acridity, 
color of lamellae and spores, and spore pattern. Julius Schaeffer 
in his Russula Monograph, p. 373, states that occasionally the 
young lamellae oi Russula xerampelina SiVt somewhat sharp to 
sharp, soon fully mild (Junge Lam. gelegentlich scharflich bis 
scharf, bald vollig mild) and the pattern of the spores variable 
according to variety (Im Relief variabel nach den varietaten). 
The first step to be taken in solving the puzzle is to ascertain if 
the young lamellae of the Russula xerampelina of Fries are 
peppery. 

We have growing in spruce woods in Vermont and as Kauffman 
reported in coniferous woods in Michigan the typical Russula 
xerampelina Fries with the reddish stipe and the same coloration 
of the pileus as that which I saw growing in Sweden. Kauffman 
considered squalida Peck as having less firm consistency 

and a white stipe: ‘‘Hundreds of individuals were examined 
about Ann Arbor and all had white stems, never red.’V^ Peck 
also described the stipe as white and equal, while that of R. 
xerampelina is not only more or less reddish but is club shaped. 
The spores of R. squalida are smaller, varying from 7-S.75 fx 
X 8.75-10 /X. They are echinulate with fine lines connecting 
the base of the echinules occasionally. These are difficult to see 
(Fig. 1,/^). 

Russula serissima Peck resembles R. squalida much more than 
it does R. xerampelina, but the taste when young is peppery 
and the spores are larger varying from 8.75 X 10 /x to 9.37 X 13 ju 
(Fig. l, i). 

Russula fucosa Burl, is plainly distinct in its much paler spores 
and small size, the slow and less deep discoloration of the flesh 
and lamellae. In ten collections made on Newfane Hill, Vt., 
during the past two summers I have found that in the button 
stage the taste is slowly but plainly peppery. The spores (Fig. 
1, ife) are flesh color 67 t 3-4 while those of Russula xerampelina 
Fries are maize tone 3-4. The average size of the adult spores 
is from 8.75 X 8.75 /x to 8 X 10 ju* They are coarsely echinulate 

2 The Agaricaceae of Michigan, p. 146. 
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with the protuberances varying in size and sometimes crowded 
and rarely with a few fine lines. Unless it should be found that 
allyoung oi Russula xerampelina Fries are acrid, certainly Russula 
senssma Peck and Russula fucosa Burl, should be considered 
distinct species. And the mild form with the constantly white 
stipe and less compact texture can easily be distinguished as 
Russula squalida Veck.. 

Regarding Russula cinerascens Beards., Mr. Beardslee wrote 
to me previous to the publication of the species, “I have been 
watching this species all summer.” Had there been an acrid 
taste he would have discovered it. On the other hand, Dr. Burke 
readily found that his species was acrid in taste. The spores of 
Russula cinemscens appear nearly smooth under oil immersion 
untd the iodine stain is used when the protuberances barely show 
on the circumference and are very minute over the surface, some 
being connected by very fine lines (Fig. 1,7). Those of Russula 
Burka are plainly tuberculate and more reticulate (Fig i m) 
On the basis of the acridity and the presence of an odor which 
Burke considered similar to that of R. foetens and the difference 
in spore markings regardless of any other differences this species 
would seem to be distinct horn Russula cinerascens. Botff spe- 
cies were described from southern states. Dr. Singer reports 

seet thesr"^ I have not 

seen mese specimens. 

of Basidiomycetes describes the spores 

dola’a-^ ‘considered that Bresa- 

olas identification of specimens as Russula sardonia Fries was 

incorrect and that they belongs 

colors In thfR' P^lcr than B of Crawshay’s 

T?,r Q v. the Revision der Russula-Sammlung Romels by 
Julius Schaeffer published in lo^o i-i ^ 
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spores pure white, pileus pure roseus, all parts turn yellow when 
touched, taste acrid.” Mr. H. C. Beardslee who collected with 
Lars Romell has told me that Romell would not attempt to 
identify a Russula unless he had a 24 hour spore print! Hence 
we may accept Romelhs statement that the spores of this species 
are white, in verification of Rea’s description of the spore color. 
The specimens plainly show the change of stipe and parts of the 
pileus and lamellae to yellow. The spores of Russula mexicana 
Burl, which Singer considered to be Russula luteotacta Rea are 
pale yellow. Had the species been R, luteotacta Rea, Dr. Murrill 
could scarcely have avoided noticing the change to yellow which 
would have occurred in all parts where touched, and the adult 
specimens in the herbarium should show the changes. These 
two species illustrate the importance of complete field notes 
regarding either change or lack of change in the color due to 
bruising or cuts, and a dense spore print with the color when 
fresh matched by some standard color chart. The most satis- 
factory color charts are Color Standards and Nomenclature by 
Robert Ridgeway, and the Repertoire de Couleurs published by 
the Societe Frangaise des Crysanthemistes. 

Due to restrictions in automobile travel, I have been unable 
to collect Russula rubrotincta which grows in spruce woods 
in Stratton, Vermont, and check once more the taste of young 
specimens in all parts. But until I can find that some parts at 
some stage of development are acrid, I cannot consider it synony- 
mous with Russula paludosa {Russula elatior hindh.), I have 
collected the latter and found no difficulty in detecting the acrid 
taste. Peck first gave rubrotincta as a variety of Russula Integra 
(L.) Fries. I have not iownd Russula rubrotincta growing m 
sphagnum swamps, which seems to be the habitat of Russula 
paludosa. 

In my treatment of the genus Russula in North American 
Flora the American Code of Nomenclature was followed by which 
the earliest name for a species was used in case it had not been 
preempted. Since Batch had used the nnmo Agaricus olivascens 
for another species in 1783 it was considered that Agaricus oli- 
vascens Seer. 1833 would need to be replaced by another name; 
hence the new n^mo subolivascens wbb substituted in the com- 
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bination RmssuIcl subolivascctis, 3.i\c\ M-ussulu oUvuscctis Seer was 
reduced to synonymy. In following the International Code tlk‘ 
name given by Secretan would be retained as Dr. Singer states 
Throughout the treatment of the genus Russula in North Ameri^ 
can Flora the American rules were followed. Moving forward 
the date for the acceptance of the name of a species^certainly 
reduces the labor of finding what name is to be taken as the 
original, although in some cases it deprives the original discoverer 
of the species of his due honor. But it does reduce the danger 
of including under a species forms which do not belong there, and 
eventually describing under the name species very different from 
what the author had under observation. All of this difficulty 
however can be obviated by the preservation of type exsiccati. 
From now on in order to render the description of a new species 
valid, type specimens together with a satisfactory spore print 
should be deposited in some central herbarium in the country 
from which the species is described. If specimens are thoroughly 
, they can be preserved indefinitely either in screw topped 
g ass jars or tightly covered tin boxes made in standard sizes for 
ing. he only danger then will be from mold which can be 
obviated by keeping the atmosphere dry in the herbarium room. 
Each specimen must be labeled so that it cannot be mixed with 
others. As far as material will permit authentic cotype or extype 
exsiccati should be deposited in the herbarium, in other leading 
Botanical GaMens or Colleges where mycological work is being 
one. Especially should this be done in the United States so 
at we may avoid the confusion of species which exists in Eu- 
rope and the mention of a species “in the sense of ’’this author 
at one. Except in case of a species described in error as 
^W, which would then become a synonym, a determination 
wrongly made should be dismissed as false and the species placed 
Its proper classification if data allow it to be correctly identified. 
n Russula magnifica Peck and Russula fioly- 

Peck resemble each other, but since the latter had been 

it wh^nA “I undoubtedly considered 

in a -^uignifica. The most pronounced difference 

arrangement of the lamellae 
R. polypkyUa. The spores of R. magnifica are more broadly 
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elliptical and appear nearly smooth under the 1/6 magnification. 
With the iodine stain and oil immersion they are seen to have 
small dot-like protuberances some of which seem to be arranged 
very close together in a row and occasionally they seem to be 
connected by almost invisible lines (Fig. 1, w). The spores of 
R. polyphylla are unsymmetrical, and a little longer in proportion 
to width, and have larger and fewer protuberances connected by 
lines rendering them reticulate (Fig. 1, n). With these two 
species we must also consider the difference in the type locality. 
While R. magnifica was found in sandy woods under Kalmia at 
Port Jefferson, N. Y., near Long Island Sound, the other was 
found ten degrees of latitude farther south, and inland. It is 
possible that the range of the two species does not overlap. 

Some time ago when I attempted to make a critical study of 
the spores of Russula flaviceps Peck, I found that the type speci- 
mens had evidently been lost or at least misplaced. In mounting 
or boxing specimens, which is usually done by an assistant, it 
is very easy to mix or misplace specimens unless they are so 
labeled as to make this impossible. Even a type may thus be 
lost. Having known Peck and his work as I did, I cannot think 
that it was possible that such a careful collector and thorough 
student of this genus should have taken specimens of Russula 
flava diS tht type of Russula flaviceps. This condition emphasizes 
the need of attaching to each specimen in a type collection a 
label which will remain. Even in the absence of the type Peck’s 
description is clear enough for the identification of the species. 
I have in my herbarium a collection from Newfane Hill, Vt., on 
July 21, 1919, and painted by Miss Ann Hibbard, also number 
28^ — -1920, the specimens of which agree perfectly with his de- 
scription, The spores are ochroleucous in a dense print, plainly 
echinulate under the 1/6 power, subglobose to broadly elliptical, 
6,87 g X 7.5”8.1 M, with tubercle-like protuberances and very fine 
lines connecting some. Especially after the iodine has been 
washed out these and the protuberances remain in blue (Fig. 1, A). 
The taste in flesh and lamellae is mild, soon slightly peppery. In 
older stages the taste may be entirely mild. It must not be 
confused with. Russula aurantialutea Kauff. which has ochre 
lamellae and spores with a different ornamentation and in all 


parts at all times a very acrid taste. Peck states that the species 
was rare and I have not found it common. 

N. M. Glatfelter who sent the specimens to Peck from which 
he described Russula eccentrica later sent me one good specimen 
said to b§ from type material. In the dried condition it seems 
quite distinct in its rather distant reddish brown fairly broad 
lamellae with shorter ones intermixed. They are more distant 
than those oi Russula compacta and the pileus does not seem as 
thick as does that of the latter. Unfortunately the taste was 
not recorded. Since the specimens were collected in a ravine the 
eccentric shape may prove to be incidental. The spores are 
nearly globose and under the 1/6 power appear nearly smooth. 
With iodine stain and higher power they are seen to have scat- 
tered dot-like protuberances. They are white and vary in size 
from 5-7 yu X 6-8 ju. 

I cannot consider that Russula variata Banning & Peck is an 
acrid form of Russula cyanoxantha (Schaeff.) Fries as Dr. Singer 
suggests, first because I believe that acridity is a fundamental 
chemical characteristic which serves to distinguish a species from 
one which is mild, and secondly because the arrangement of the 
lamellae is different in the two species. In Russula variata tht 
lamellae are narrow or in large specimens comparatively narrow, 
narrowed at each end, and dichotomously forked without short 
ones intermingled. Beginning at the stipe the lamellae will fork 
from two to three times before reaching the margin. In Russula 
cyanoxantha according to Fries, the lamellae are broad with 
shorter ones intermingled. In his painting he shows the forking 
next the stipe or part way to the margin. There seems to be 
no question that the taste is mild. Singer so describes it, and 
Julius Schaeffer calls it fully mild (Volig mild). The resem- 
blance between the two species is chiefly in color variation of the 
pileus, and because of that similarity it is possible that some 
collections of Russula cyanoxantha may have been wrongly de- 
termined as Russula variata and have slipped into unverified 
collections in some herbaria. Our nearest species which might 
be mistaken for one or the other of these ^species is Russula 
simulans Burl., another acrid species but with unequal lamellae, 
forking once. It is doubtful whether Russula variata is ever 


mild. This summer I have made several collections and in every 
case the taste was acrid even in one which was collected at the 
end of 36 hours of a series of showers. The spores are somewhat 
elongated in a lateral view, and vary from 7,5-8.75 ^ by 10- 
11.25 fjL, They have blunt protuberances of various sizes, some 
very small. They are mostly distinct but sometimes close enough 
together to appear almost connected. After the iodine stain has 
been washed out a few cobweb-like lines may appear connecting 
the bases of a few protuberances (Fig. 1, q). But the pattern 
seems to differ from that shown for spores of R. cyanoxantJia 
shown by Julius Schaeffer in his Monograph t. 27, figure 3A. 
The ornamentation shown in figure 1,^ is that .of the average 
spore. Figure 1 , f is a lateral view of a spore of Russula simulans. 
The protuberances are slightly larger than those on the spores of 
Russula variata and there are fewer dot-like ones. These spores 
illustrate the fact that in the same group there is likely to be a 
resemblance in pattern as has been stated. A spore drawing was 
also shown in Mycologia 13:/. 2, 131. 1921. 

Since the spore of Russula praeumbonata in Mycologia 13:/. 5. 
131. 1921 was not drawn from one stained with iodine, the 

ornamentation brought out by that method is shown in figure 1, 5. 

The microscopic study of cystidia, basidia and structure of the 
pileus is of great scientific value, and Dr. Singer is to be com- 
mended for his excellent work in his review of types. While 
helping in the group placement of species it may also sometimes 
assist in the determination of the species. But then some chemi- 
cal or gross structural characteristic can undoubtedly be noted 
which will enable one to identify the species without this critical 
microscopic work. 

The beauty of many species of Russula attracts some with an 
artistic ability to the study of the genus. Mrs. E, B. Blackford 
and Miss Ann Hibbard made many water color sketches which 
have been preserved in Boston. In addition Miss Hibbard spent 
several summers on Newfane Hill making water colored paint- 
ings of Russulae which she presented to me. In recognition of 
their work we have Russula Blackfordae Peck and Russula Hib- 
bardae Burl. The water color drawings of fungi done by George 
E. Morris are preserved in the Peabody Museum of Salem, Mass. 
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The edible qualities of many species of also have at- 

tracted others to the study of the genus, and they too have added 
to the knowledge of the genus. Hence it is desirable that in so 
far as possible the identification of the species should be made 
simple and exact with the aid of a hand lens only. 

Russula vesicatoria sp. nov. (Fig. 2; l-t) 

Pileus fleshy, firm, umbilicate with inrolled margin, finally 
spreading with depressed center, up to 11 cm. broad; surface 
white tinted maize yellow tone 1 to chamois tone 4 in the center, 
slightly viscid on the margin when wet, soon dry, cuticle adnate 
except on the edge, dull, often finely areolate over the central 
area; margin even, pruinose-downy under the lens, remaining 
inrolled on the extreme edge up to maturity; context white, 
unchanging, astringent to bitterish, slowly acrid but increasing 
and lasting and burning, odor strong but pleasant, somewhat 
like that of fresh Lactaria camphor ata; lamellae fleshy white, 
unequal, some forking near the stipe or part way to the margin, 
narrow at the inner end, rounded at the outer end, very close; 
stipe white, very solid, tapering downward, somewhat pruinose 
downy at the apex, 2.2 cm. X 2.2 cm. at the apex to 1.5 cm. at 
the base; spores fleshy white 9 tone 4 to flesh color 67 tone 1 in 
thick mass, appearing echinulate under the 1/6 power, but under 
the oil immersion with stain showing fairly large protuberances 
with fine lines connecting some, 6.8-7. 5 jx X 8.37-8.75 ju. 

Pileo carnoso, firmo, umbilicato, margine incurvato, pruinoso-puberulo sub 
lente, postea expanse et centre depresso, albo, pestea disce albidulo aut pallido- 
luteele, margine cum udus est viscidule, mox sicce, exstrio, centre cum exo- 
letum est saepe areolate, 6~11 cm. late; came alba, astricta, amara, turn tarde 
acri, postremum et diu acerrima, subelida cum fracta est; lamellis albidulis, 
inaequalibus, furcatis, angustis, cenfertis; stipite albe, solido, ad apicem minute 
pruinoso-puberulo, constricto deorsum; sporis albidulis (9-t4 aut 67 tl), echi- 
nulatis, et lineis delicatis reticulatis, 6.87-7.5 /u X 7.5-8.37 m. 

Type locality : Near Lake Wildmere, Longwood, Florida. 
Type 1— Oct. 23—1941. 

Habitat: In black humus of lawn under scattered pines. 

Distribution : Longwood and near Apopka, Florida, also 
Davis Island, North Carolina. 

This species belongs in the section Compactae, hence resembles 
the Lactariae but latex is lacking in all its stages and conditions. 
It has appeared regularly during the autumn when rains were 
favorable and Mrs. Nichols in whose lawn it grows says that it 




Fig. 2. Russula vesicatoria Burl. 
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also appears in summer. The taste is quite distinctive in that it 
first seems mild and somewhat bitterish, then acrid. The acrid- 
ity remains on the tongue and lips for over twenty-four hours 
and finally results in blisters on lips and white-tipped tongue. 
Mr. H. C. Beardslee, who collected it on Davis Island, N. G., and 
also at Longwood, Fla., says, ''I blistered my lips very thoroughly 
with it.” The odor becomes apparent when the surface of the 
pileus is rubbed or scraped, or the mushroom is cut. It resembles 
somewhat the odor of fresh broken Lactaria camphorata, but the 
odor does not remain in drying. This odor and the very close 
narrow lamellae and firm structure of the pileus and stipe to- 
gether with the nearly white color will serve to distinguish it 
when one once knows the mushroom, thus avoiding the necessity 
of tasting with its ill effects. 

Type specimens are in my herbarium and co-type specimens 
in the herbarium of the New York Botanical Garden. 

I wish to express my thanks to Prof. Arthur T. Walker of the 
University of Kansas for editing the Latin description of this 
species. 
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NOTES AND BRIEF ARTICLES 

Plant Life and the Law of Man 

The October number of The Botanical Review (9: 483-592) 
consists of “a history of legislation and litigation in the United 
States respecting eradication and quarantine of alternate hosts 
in the control of three heteroeciousTungus diseases — black stem- 
rust of wheat, white pine blister-rust and apple rust” by Dr. 
Edmund H. Fulling, Editor of The Botanical Review. The 
author has made an exhaustive study of the subject and presented 
the results in such a form that it is not only instructive, but 
exceedingly interesting reading. Separate numbers may be se- 
cured if desired. — Fred J. Seaver. 


A Dictionary of the Fungi 

The above named volume by G. C. Ainsworth and G. R. Bisby 
has just come to our desk. It comprises a list of the names of 
all genera of the fungi (not including bacteria and lichens) up 
to 1939; also the order to which the genus belongs, with the 
approximate number of species and their distribution. It is 
also a glossary of mycological terms and contains keys to families 
of the fungi. The generic names are used in agreement with 
the International Rules of Nomenclature so that unwarranted 
changes in the spelling or use of the name is not recognized. 

The volume, consisting of 359 pages and 138 figures, is neatly 
bound. It is a most usable work, .and a great time saver. This 
volume should be on the desk of every professional mycologist, 
as well as that of the amateur. It is to the mycologist what 
Willie’s Dictionary is to the student of flowering plants and 
ferns.— Fred J. Seaver. 


A Few Corrections 

When one attempts to describe over six hundred new fungi 
without adequate herbarium and library facilities he is bound to 
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make mistakes. The collection of new material, also, and new 
publications will often change one's viewpoint. Then there are 
always friends to aid with valuable suggestions. Dr, Rolf Singer 
has been especially helpful in this way. He is responsible for at 
least eight of the corrections in the following list: 

A garicus auricolor Mmr, — A garicus cylindriceps Mnrr, 

Agaricus Weberianus Murr. = Agarims Rhoadsii Murr. 

Atylospor a atomacea Mmr, ^ Naucoria atomacea Murr. comb, 
nov. 

Boletus viridiflavus Coker & Beers = Boletus flavimarginatus Murr. 
Ceriomyces flavissimus Murr. — Ceriomyces aureissimus Murr. 
Cortinarius praefelleus Murr. = Cortinorius praebrevipes Murr. 
Cortinarius sublargus Mmr, = Cortinarius largiformis Murr. 
comb. nov. 

CoYtinorius Westii M.mr, =- CoTtinciYius pTCiebTevipes M^mr, 
Geopetalum albissimum Murr. = Crepidotus albissimus Murr. 
comb. nov. 

Gymnopus alliaceus Murr. = Armillaria Boryana (Berk. & Mont.) 
Murr. 

Gyfyinopus MOMMillatus Mmr . = Gymnopus albistfictus Murr. 
Gyroporus Rhoadsiae Murr. = Tylopilus Rhoadsiae Murr. comb, 
nov. 

Hydnum uirginianum Mmr, = Sar codon reticulatus Banker 
Lactaria floridana Beards. & Burl. = Lactaria villo sa Ciemtnts 
Lactaria praeseriflua Murr. = Lactaria luteola Peck 
Lactaria torminosa Auct. Am. = Lactaria villosa Clements 
Lentodium jioridanum Mmr. = Armillaria squamosidisca Murr. 
comb. nov. 

trunciola Mmr, = Lepiota subdry ophila Murr, 

Leptsta praevidlosa Murr. = Inocybe praevillosa Murr. comb. nov. 
Marasmius squamosidiscus Mmr, = kxmmaxia, squamosidisca 
Murr. comb nov. 

Melanoleuca sublata Mmr. Lactaria sublata Murr. comb. nov. 
Melanoleuca^ subrimosa Murr. = Melanoleuca entoloma Murr. 
Russula lepidiformis Murr. = Russula lepida Fr. 

Stropharia aladhuana Murr. = Agaricus Rhoadsii Murr. 

W. A. Murrill 



William Codman Sturgis 
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William Codman Sturgis was born at Boston, Massachusetts, 
on November 15, 1862. He studied at Harvard, receiving de- 
grees in 1884, 1887 and 1889. His first scientific work was as 
assistant in the Cryptogamic Laboratory of Harvard, followed 
as vegetable pathologist at the Connecticut Agricultural Experi- 
ment Station, lecturing meanwhile at the Yale School of For- 
estry. In 1904 he joined the staff of Colorado College, and later 
for nearly ten years was dean of the School of Forestry there. 
In 1917 he came to New York, and the remaining years of his 
life were connected with various activities of the Protestant 
Episcopal Church. He passed away on September 29, 1942. 

Dr. Sturgis is perhaps best known for his studies on the Myxo- 
mycetes, although his work in plant pathology, forestry and 
mycology is not to be ignored. He became interested in the 
group while in Connecticut, and visiting England in one of the 
early years of the century, he was a guest for some time at the 
home of Mr. and Mrs. Arthur Lister. That visit resulted in 
lengthy correspondence with Mr. Lister until the latter’s death, 
and continued with his talented daughter, Miss G, Lister, for 
many years afterward. From each he received many rare speci- 
mens, particularly of type material of new species proposed by 
them. 

During his long residence in Colorado, Dr. Sturgis made exten- 
sive collections of the Myxomycetes of the State, among which 
[Mycologia for January-February (36: 1-122) was issued February 1, 1944.] 
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were several forms which he proposed as new species. The 
results of the study of these specimens, as well as other researches 
in the group, were published in different scientific journals. The 
entire collections of Dr. Sturgis, together with his notes, books, 
and correspondence, are now in the Herbarium of the New York 
Botanical Garden. 

My personal acquaintance came about in New York in 1924 
when I heard he had his office but a few blocks removed from 
mine. That acquaintance ripened into a friendship, and I recall 
with tender memories the many happy hours spent together ffi 
discussing problems connected with our mutual hobby. I met 
him last on a visit to his beautiful home at Annisquam, Massa- 
chusetts, during the month of May, 1938. 

With the passing of each dear friend, and as we grow older, 
there is a void in our hearts which cannot be filled. As I sit at 
dusk, fond recollections come back to me of the long, long ago. 
The New York Botanical Garden, 

Bronx, New York City 


FUNGI OF SOUTHERN CALIFORNIA— 11 V 

Alexander H. Smith and Paul M. Rea 

As already pointed out by Rea,^ the fungous flora of southern 
California has a number of interesting aspects. Several years of 
field work have already yielded valuable information on the dis- 
tribution of fungi in the southwestern corner of the United States 
and, as is to be expected in a survey of any relatively unexplored 
region, a number of very odd and interesting agarics have been 
collected. Some of these are the subject of this report. Others 
are withheld for the present because they belong to groups in 
which the distinguishing characters are not sharp and more 
information is needed to justify extensive revisions. Since a 
comprehensive fungous flora of this region is a remote possibility, 
serial publication of the studies as they progress is desirable to 
make the results available to other workers, particularly those 
engaged in critical revisions of generic concepts. 

This paper treats eight species, four of them new, distributed 
in Amanitopsis, Armillariay Cortinarius^ Lepiota and Melano- 
leuca. The genus Melanoleuca is used in the sense of Patoulliard, 
not Murrill. The most interesting of the new species is perhaps 
Armillaria subcaligata, which is characterized by ellipsoid, amy- 
loid spores, bilateral gill trama, adnexed-seceding lamellae and 
the general appearance of A . caligata. Because of its gill trama, 
its relationships must be in the A. imperialis group of species, 
but the latter is characterized by differently shaped spores and 
long-decurrent lamellae, if Lewisii is a fine example 
of how deceiving external appearances can be. Most species of 
Melanoleuca are so similar in stature that the genus can usually 
be identified at sight, though the species can be distinguished 
only after careful study. The genus is similar to Russula in this 
respect. In M. however, we have a species which does 

1 Papers from the University of Michigan Herbarium and from the Her- 
barium of Paul and Marian Rea, Santa Barbara, California. 

^ Rea, Fungi of Southern California I. Mycologia 34: 563-574. 1942. 
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not resemble a Melanoleuca in appearance but must necessarily 
be placed there by virtue of the microscopic characters upon 
which the genus is based. 





Amanitopsis VELOSA Peck. 

Pileus 4—9.5 cm. broad, convex to nearly plane, viscid when 
wet but soon dry, pale buff to orange-buff, margin sulcate-striate 
(very rarely even), almost invariably with one large patch of the 
thick felt-like white volva covering the disc, usually glabrous 
elsewhere; flesh white, unchanging, thick next to the stipe, 4-10 
mm., thinning rapidly to the margin, odor strong and pungent • 
lamellae close, usually pale creamy but often white, sometimes 
assuming a pronounced pink color when past maturity, broadest 
near the cap margin (5-8 mm.), subventricose, narrowed toward 
the stipe and decurrent on it by lines, edges fimbriate; stipe 8-15 
cm long, stout, 6-9.5 mm. or more thick at the apex, equal or 
slightly tapering upward, not bulbous, the base within the volva 
tapering to a point, pruinose above and roughened by decurrent 
lines where the lamellae were attached and then torn loose 
without an annulus but sometimes with an obscure zone where 
the margin of the pileus was in contact with the stipe, glabrous 
below but with the cortex sometimes ruptured in irregular partial 
rings by the elongation of the stipe, white within, solid, with a 
central pithy core, becoming hollow; volva white, ample, mem- 
branous, closely sheathing the base for about 2 cm., dividing 
above into two limbs, the outer free, about 1 cm. long, with a 
more or less regular margin, the inner thicker, short, usually 
mm pressed against the stipe, in some specimens showing 
c early that _it IS part of the cortex of the stipe ruptured by 
elongation of the latter. ^ 

Spores globose to ovate, 8.4-11(12.6) X 6-10.8 /i, hyaline, 

4-spored, occasionally 
-spored, 60 80 X 12-14 m: pleurocystidia not differentiated; 

somewhat divergent hyphae, not amyloid; 

^ gelatinous pellicle, not 


i Solitary to gregarious, usually under or near oak trees, com- 
mon, February to April in the region around Santa Barbara. 
I he type locality is Pasadena, Calif. Wm. B. Gruber collected 
It in the vicinity of Roseburg, Ore., Apr. 14, 1942. 

ObservaHons: In early development, before expansion, the 
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fundamental tissue surrounds the stipe and extends in a very 
thin sheet between it and the lamellae, with which it is intimately 
united. It is the thinness of this sheet that prevents formation 
of an annulus. Expansion of the pileus tears the lamellae free 
and leaves their edges fimbriate. Most of the fundamental tissue 
then collapses on the stipe. The exposed surface of this tissue 
is striate above from the lamellae. Toward the base of the stipe 
it is thicker and soon becomes ruptured transversely as the stipe 
elongates leaving the lower part as the inner limb of the volva. 
Sometimes when the line of rupture is uneven its irregularities 
correspond on the rim of the inner volva and on the bottom of 
the cortex above. This developnient is similar to that of A. 
vaginata as described by Atkinson, and these species appear to 
be closely related. However, A, velosa is distinguished by its 
pungent odor, the heavy calyptra, color of the pileus, lamellae 
reaching the stipe, regular presence of the inner volva and the 
variation of the spores from globose to ovate. A. vaginata some- 
times has a few volval remains on the pileus but seldom if ever 
a large, thick calyptra. It sometimes has an inner volva. A. 
vaginata fulva, as we know it, is more tawny. Its spores are 
described as globose and we have always found them so, whereas 
in A, velosa the spores, although often globose, are commonly as 
much as 3 /X longer than broad. In a series of 82 spores from 
11 collections the average size is 10.5 X 8 /x. 

A. velosa also appears to be closely related to Amanita calyptro- 
derma. Both are bivolvate and calyptrate, have a striate mar- 
gin, lamellae reaching the stipe at least at first, and non-amyloid 
spores. Although the latter species has a pileus about twice as 
large as the former and is much more robust in all its parts, its 
chief distinction is the presence of an annulus which is ample, 
though thin, and which readily collapses on the stipe. The for- 
mation of the annulus is due merely to slightly greater strength 
of the upper part of the fundamental tissue. Since the annulus 
is strictly apical, the striations from the lamellae are on its upper 
surface rather than on the stipe. Because of their pink gills, old 
carpophores of A . velosa may at times be mistaken for a species of 
Volvaria if one does not take the trouble to obtain a spore print. 
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Armillaria subcaligata sp. nov. 

Pileus 5-11 cm. latus, convexus, demum late convexus vel planus squarao 
sus; squamae vinaceo-brunneae, 5 ± mm. latae, recurvae vel ad marginem 
pilei applanatae; lamellae latae, subventricosae, secedentes, subdistantes albi 
dae vel pallide luteotinctae; stipes 6-10.5 cm. longus, 2 cm. crassus, deorsuni 
attenuatus, sursum glaber et albidus, deorsum peronatus, solidus; annulus 
1± ram. crassus, infero luteo-brunneus, superne albidus; sporae 9.6-12 X 7 7- 
9.6/x, amyloideae. 


Pileus 5 11 cm. broad, broadly convex, expanding to nearly 
plane but not becoming umbonate, surface dry and covered with 
large subpyramidal innate scales 5± mm. in width, scales pinkish 
brown with darker tips, toward the margin the scales more fibril- 
lose and appressed, the flesh between the scales (ground color) 
whitish, the margin incurved and exceeding the lamellae by 3-4 
mm and the inner side striate from contact with the lamellae- 
flesh pure white, unchanging, compact but soft, 13 mm. thick 
next to the stipe, thinning gradually to 2 mm. at the margin 
odor none; lamellae very broad (15-18 mm.), subventricose.’ 
rounded behind and definitely adnexed but seceding, leaving de- 
current lines on the stipe, thin, white with a faintly yellowish 
and waxT tinge, subdistant, unequal, not forking, edges eroded- 
stipe 6-10.5 cm. long, about 2 cm. thick at the apex, narrowed 
downward, about 14 mm. at base, white and glabrous above the 
annulus, below the annulus sheathed by the thin yellowish-brown 
universal vei that forms subconcentric brown scales, solid, white 
within; annulus superior, the veil in the unbroken state 1± mm 
thick and continuous with the flesh of the pileus, its upper or 
inner surface white and smooth, its lower or outer surface cottony- 
floccose and bearing thick brownish-capped scales like those of 
spL^o^s""^’ on the stipe and becoming incon- 

50?ST’'v?n^m^ amyloid, smooth; basidia 

n I and cheilocystidia not differ- 

bated, gill trama with a central strand of more or less parallel 

tra^-TV^^^ hyphae diverging from it, not amyloid ; pileus 
trama homogeneous, not amyloid, surface fibrils grouped into 
fascicles which form the scales 


Collected by Miss Heloise Coutelenc, Aug. 7, 1941, on a dry 
lawn near shrubbery in Santa Barbara, Calif. ; in Herb. Paul and 
Marian Rea (m) and Univ. Mich. Herb. 

Obsewafions: The relationships of this species are puzzling. 
Although It IS almost identical with A. caligata in stature, color 
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and veil characters, it differs sharply in having large, ellipsoid, 
amyloid spores and divergent gill trama. The ellipsoid spores, 
adnexed gills and veil characters make it difficult to place the 
species in either Catathelasma or Biannularia. Consequently we 
have described it in the Friesian genus Armillaria in order to 
place it on record. Most collectors along our west coast will 
doubtless confuse it with either A, caligata or A, ponderosa if the 
microscopic details are not checked. 

Cortinarius regalis sp. nov. 

Pileus 8-12 cm. latus, subplanus, siccus, albofibrillosus vel subcalyptratus, 
glabrescens, subavellaneus vel avellaneo-subincarnatus; lamellae subdistantes, 
latae, pallidae dein umbrino-avellaneae; stipes 7-16 cm. longus, 18-35 mm. 
crassus, marginato-bulbosus, albidus vel pallidus, fibrillosus dein subsquamu- 
losus; sporae 7.2-8.4 X 4.8-5.4 /x. 

Pileus 8-12 cm. broad, hemispheric with an inrolled margin at 
first, soon nearly plane, obtuse or broadly umbonate, the 
margin sometimes becoming wavy and at length somewhat raised, 
at first clothed with a thick, pure white fibrillose universal veil 
whose remnants often persist as a calyptra or in patches, cuticle 
beneath this covering “avellaneous” ^ with a faint tint of helio- 
trope, finally “vinaceous drab'’ (with a faint flesh tinge) and 
somewhat streaked with appressed fibrils, cuticle smooth and 
somewhat moist at first but no gelatinous pellicle present; flesh 
thick under the disc, thinner toward the margin, scissile and more 
or less watery punctate when fresh, drab in spots but gradually 
becoming a uniform vinaceous drab (paler than pileus) ; lamellae 
subdistant, inserted, broadest near the stipe, 8-11 mm., becoming 
ventricose as the pileus expands, very deeply emarginate-adnexed, 
pallid in the button stages (scarcely violaceous) , becoming grayish 
brown to more or less chocolate brown when moist, paler and 
more rusty in dried specimens, not becoming purplish when 
bruised, edges even; stipe 7-10.5 (16) cm. long including the 
bulb, very thick, 18-35 mm. at apex, solid, its flesh watery punc- 
tate like that of the pileus and concolorous with it, tapering 
upward from the large strongly marginate-depressed or oblique 
turbinate bulb which is 4-6 cm. thick and 3.5-5 cm. deep to the 
tapered point, surface of stipe white to pallid, innately fibrillose, 
becoming coarsely lacerated in age, persistently decorated with 
abundant fibrils of the universal veil which are soon stained rusty 
from the spores, partial veil white and evanescent. 

® All color names within quotation marks are taken from Ridgway, “Color 
Standards and Nomenclature,^' 1912. 
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Spores 7. 2-9.6 (10.8) X 4.8-6 /A, subellipsoicl, nearly smooth, 
ferruginous in mass; baMdia four-spored; pleuro- and cheilo- 
cystidia not differentiated; gill trama hyaline or nearly so in 
KOH, regular to somewhat interwoven, the hyphal cells not 
particularly inflated; pileus trama homogeneous beneath a thin 
nongelatinous pellicle of narrow {1-2 y) hyaline hyphae with 
abundant clamp connections. 

Densely gregarious to subcespitose in leaf mold under oaks, 
Santa Barbara, Calif., Jan. 28, 1940 (Rea 333, type), same locality 
again Feb. 7, 1940 (Rea 357). Part of both collections are in the 
Univ. Mich. Herbarium. It has also been collected under oaks 
ih'the Santa Ynez valley, Santa Barbara Co., Jan. 30, 1940 (Rea 
334), and Jan. 20, 1944 (Rea 1309). 

Observations: In spite oi its wditery flesh this fungus appears 
to belong in Inoloma rnther thm Telamonia, and is most closely 
related to the large form of C. obliquus Peck. Its manner of 
development is similar to that of C. obliquus, but it differs mark- 
edly in color. There are no true violet colors in C. regalis 
although a slight illusion of violet may be present at times in 
the cap or gills. The manner of development is similar to that 
found in The bulb may be depressed or merely 

oblique depending somewhat on the particular conditions at the 
time fruiting occurs* At times the flesh shows a tendency to 
turn yellow when cut but the change is not pronounced and the 
yellowish tints soon fadev appears closely related to 

C. argutus but has distinctly snialler spores. Ricken gives the 
spores of the latter as 13-15 X 8-9 y. The colors and copious 
veil of the California species are further distinguishing characters. 

LePIOTA FLAVESCENS Morg. 

Pileus (1.7) 2.5-4 cm. broad, at first cylindric-ovate and obtuse, 
at length expanded plane or with an obtuse or flattened, umbo, 
plicate striate almost to the disc, pale greenish yellow (near 
‘‘naphthalene yellow”) over all except the disc, disc glabrous and 
brown at all stages and contrasting strongly with the rest of the 
surface, floccose, to somewhat powdery over the ridges of the 
striae, the grooves merely fibrous and whiter; flesh yellowish, 
membranous; lamellae yellowish, close to subdistant, rather nar- 
row, 2 mm., subventricose, free and remote, edges minutely 
fimbriate; stipe 3-6.5 (8) cm. long, 3-5 mm. thick at the bavSe, 
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tapering gradually upward to 2 mm. or less at the apex when 
fully elongated, pale sulphur yellow and covered with fine yellow 
flocci like the pileus, hollow; annulus superior, pale yellow, deli- 
cate, often disappearing and occasionally becoming movable when 
the specimens have dried. Gregarious to cespitose, growdng from 
an abundant white mycelium. 

Spores 4. 8-6. 6 (7.2) X 3. 5-5 (5.5) broadly ellipsoid to sub- 
globose, not truncate, smooth, pale yellowish brown in iodine; 
basidia 4-spored, 15-18 X 7-8 m, clavate; paraphyses voluminous, 
14-18 X 10-15 M, saccate and thin walled; pleurocystidia not 
seen; cheilocystidia abundant, 28-43 X 8-14 g, clavate, sub- 
cylindric or fusoid ventricose with obtuse apices, thin walled, 
hyaline; gill trama very loosely interwoven; pileus trama also 
loosely interwoven, corticated over the brownish disc with a 
compact palisade of enlarged (clavate to pear-shaped) thin walled 
cells, with scattered fascicles of inflated cells over the striate 
portion. 

On humus in a greenhouse of Miss Kate Walker, Santa Bar- 
bara, California, July 26, 1941 (Rea 983), and from the same 
locality again in 1942: Aug. 14 (1115), Aug, 20 (1116) and Aug. 26 
(1119). Specimens are also in the Univ. Mich. Herb. The de- 
scription is based on collection 1115. 

Observations: This species is very closely related to L. lutea 
but can readily be distinguished macroscopically by its dark 
brown glabrous disc and microscopically by its smaller spores 
which lack a truncate apex. It also appears to be very close to 
L. denudata Rab. sensu Kiihner, but differs in not possessing 
sphaerocysts in the cuticle of the pileus. The disc is composed 
of a compact palisade of clavate to pear-shaped cells, and more 
or less the same type of cell covers the remainder of the surface 
at first but, owing to expansion, the layer becomes broken up and 
the cells are found in fascicles along the ridges of the striae at 
maturity. Judging by the descriptions, there is very little likeli- 
hood that L. Allenae Peck is different from the species described 
by Morgan. L. flavescens is also very close to L. spectahilis 
Clem, and may prove to be a variety of it. A fungus very 
similar to L. spectahilis was found growing with L. flavescens at 
Santa Barbara (Rea 1120). It has a paler pileus and yellow 
rather than brown disc. The spores and all other characters are 
as in L, flavescens. 
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Lepiota Glatfelteri Peck. ^ 

Pileus 2-9 cm. broad, globose when young, the margin resting 
011 the bulb of the stipe, soon becoming truncate-subconic and 
at length broadly convex, the disc sometimes becoming slightly 
depressed, the margin deflexed and exceeding the lamellae, sur- 
face at lirst covered with a very thin, whitish film of the universal 
veil which soon becomes broken up leaving minute flecks over 
the central portion and quickly disappearing elsewhere, the 
cuticle dry, appressed fibrillose, subsquamulose toward the mar- 
gin, '‘vinaceous rufous’' to ^‘vinaceous buff” (dull vinaceous to 
vinaceous gray), gradually becoming radiately rimose and ex- 
posing the white flesh toward the margin; flesh white, sometimes 
tinged vinaceous gray near the cuticle under the disc, cottony 
fibrillose, 3-7 mm. at the thickest point, very thin at the deflexed 
margin; lamellae white, sometimes faintly yellowish, close, un- 
equal, not forking, subventricose, broadest (4-7 mm.) near the 
front, rounded behind, free but proximate, edges minutely fim- 
briate; stipe 2.5-5 cm. long, 4-8 mm. thick above, enlarged down- 
ward either gradually or' abrupdy to a distinct bulb 10-17 mm. 
thick which is clavate to globose, pure white over all, white 
within, surface glabrous to slightly fibrillose-floccose (as viewed 
under a lens), solid but soon stuffed with a white pith, base 
furnished with numerous white rhizomorphs; annulus inferior to 
median, membranous, white, about 2 mm. wide, sometimes ad- 
hering to the margin of the pileus as membranous patches but 
usually persistent on the stipe. 

Spores white in mass, 7. 2-9. 6 X 4.2-4. 8 chocolate brown 
in iodine, smooth, subovoid to ellipsoid; basidia clavate, 16-18 
X 6 4-spored; cheilocystidia abundant, 26-43 X 7.2-10-8 ^, 
clavate to subventricose or broadly fusoid; gill trama homo- 
geneous, of loosely interwoven hyphae ; pileus trama loosely inter- 
woven also, cuticle composed of elongated, slender, appressed, 
narrow (3-5 fx) hyphae with the pigment intracellular, no clamp 
connections seen. 

Gregarious on soil in a lath-house of Miss Kate Walker, Santa 
Barbara, Calif., July 12 to Dec. 22, 1941 {Resi 968, %S8, 996^ 
1001, 1013, 1017, 1070). Specimens have been deposited in 
IJniv. Mich. Herb., N. Y. State M us., and Missouri Bot. Card. 
Specimens were also sent by Miss Walker to Miss Elizabeth E. 
Morse at Berkeley, Calif. 

Observations: The type collection was made in Missouri and 
the species has not since been reported. The types at Albany 
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and part of the same collection at St. Louis, wliicli were kindly 
lent us for examination, include only small specimens with slender 
stipes such as were collected early in the season at Santa Barbara. 
These are connected by intermediate stages with the much larger 
and the more robust plants that came up at the height of the 
season. Comparing the dried specimens, the cuticle of the type 
is ‘‘hair brown” instead of “light cinnamon-drab” as in the Santa 
Barbara collections, but this difference is slight and may easily 
have been caused by different methods of preparation. The 
spores of the type measure 6-7.5 X 4-4.5 ^ but were otherwise 
similar to those of Rea 988. The cheilocystidia are identical in 
both. The only possibly significant discrepancy is in the spore 
size. We have encountered as much variation in other species 
and we believe it should be disregarded here. The diagnostic 
characters are: the fibrillose nature of the cuticle and the intra- 
cellular pigment of its hyphae, the vinaceous color, bulbous and 
typically glabrous stipe and medium sized spores (6.5-9 y). 

We first encountered the species in 1936, but the most luxuriant 
fruiting occurred in August, 1941. More than a hundred carpo- 
phores in all stages of development were studied at that time. 
At first the globose pileus rest directly on the bulb of the stipe 
which is then broader than the cap. The early elongation of the 
stipe is above the partial veil, thus accommodating the growth 
in height of the pileus and causing the annulus to form just above 
the bulb. At this stage the shape of the pileus is distinctive. 
It is usually about 2 cm. high but 2.8 cm. broad just above the 
inflexed margin and slopes upward to the triincate or slightly 
depressed disc. As it matures it becomes broadly convex. Not 
all of the mature specimens become rimose and a few white flecks 
of the universal veil may frequently be found on the marginal 
area as well as on the disc. In many cases the later elongation 
of the stipe is not restricted to the part above the annulus, in 
which case the bulb becomes appreciably thinner and the annulus 
is eventually raised to a median position. 

L. Glatjelteri should not be regarded as a hothouse species. 
The lath-house gave protection from direct sun and moderated 
the temperature. These conditions together with fairly abun- 
dant watering produced luxuriant crops from July to December, 
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During these months the chaparral from which the leaf mold 
came would not be expected to produce agarics because of the 
entire absence of rain. As yet we have not found the species 
fruiting in this area during the rainy season. 

Lepiotaluteavar.aurantio-fioccosavar.nGv. 

Pileus 3-5 cm. latiis, siccus, aurantio-floccosiis; lamellae pallide luteae; 
stipes clavatus, deorsum aurantio-floccosus; sporae 8-11 (12) X 5-5-7 ju. 

Pileus 3-5 cm. broad, at first ovate, at length plane, obtuse, 
striate for about 5 mm. in from the margin, minutely fibrillose- 
fioccGse, ground color ‘‘Martin’s yellow” to “picric yellow,” 
covered at first with orange to reddish brown floccose scales from 
the universal veil, the disc fibrillose-tomentose and reddish brown, 
near the margin the scales scattered and orange in color; flesh 
membranous, whitish or pale yellowish; lamellae close, white with 
a faint yellow tint, unequal, subventricose, 3-4 mm. broad, 
rounded behind, free and at length remote, edges minutely fim- 
briate; stipe 5-8 cm. long, 2-3 mm. thick above, gradually in- 
crassate below into a clavate bulb about 6 mm. thick, pallid at 
the apex, concolorous with the pileus below, floccose (especiall)^ 
below the annulus), the bulb flecked with orange or reddish 
fragments of the universal veil, white or yellowish within, solid 
in the bulb, hollow above; annulus more or less fugacious, white 
with a yellow margin flecked with flocci of the orange universal 
veil. 

Spores hyaline, ovoid, 8-11 (12) X 5.5-7 g, apex truncate, 
smooth, dark chocolate in iodine; basidia 4-spored, subcapitate, 
17-20 X 7-9 g; paraphyses well differentiated, 18-22 X 10-14 g, 
saccate and thin-walled; pleurocystidia none; cheilocystidia 48- 
64 X 9-12 g, cylindric, subventricose or obtusely fusoid ventri- 
cose, thin-walled, abundant; gill trama loosely interwoven, homo- 
geneous; pileus trama loosely fiiamentose, cuticle of pileus of 
more or less radially arranged fibrils of varying thickness, uni- 
versal veil remnants of fiiamentose, branched, intricately inter- 
woven hyphae 5-11 ^ in diameter. 

On humus in a greenhouse; of Miss Kate Walker, Santa Bar- 
bara, Calif., Aug, 26, 1942. In Herb. Paul and Alarian Rea 
{1117), also in the Univ. of Mich. Herb. 

Observations: In the dried condition the universal veil remnants 
form a more or less dark avellaneous, floccose covering over the 
disc and are segregated into patches toward the margin. Thus 
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it appears their change in color in drying is distinctive. The 
plant is so similar to L. lutea in all characters except the color of 
the floccules that it is referred to that species as a variety. We 
have compared it with abundant collections of typical L. lutea 
which grew in the same greenhouse in 1941 and 1942. 

We thought for a time that our plant might be L. sulphurina 
(Clem.) Sacc. The type of that species could not be found at 
Nebraska, but we were fortunate to receive from Dr. Clements 
authentic specimens collected by Edward Bessey on the ground 
at Lincoln, Neb., Aug. 19, 1895 (now 1265 in the Rea herbarium). 
We find these clearly distinguished from the various forms and 
varieties of L. lutea hy narrower paraphyses (only 3-6 jlc thick) 
which are not vesiculose at the time of spore discharge, and by 
the lack of a truncate apex on the spores (observed under oil). 
Kauffman thought that L. sulphurina more likely an Ama- 
nita but it has a loosely floccose, homogeneous gill trama which 
proves conclusively that it is not in that genus. 

Melanoleuca Lewisii sp. nov. 

Pileus 4-8 cm. latus, convexus mox planus, glaber, viscidus, albidus dein 
pallide luteus; lamellae albidae, adnexae, latae, confertae; stipes 3-6 cm, 
longiis, 1 cm. crassus, subbulbosus, fibrillosus, albidus; sporae 6-8. 5-4-5 /i. 

Pileus 4-8 cm. broad, convex to plane, obtuse, neither um- 
bonate nor depressed, margin more or less undulating, not striate, 
not inflexed in drying, glabrous, slimy viscid when moist, pure 
white when young and fresh, in age becoming bright lemon yellow 
especially on the margin, when dried either whitish or pale 
yellowish; flesh white, 3-5 mm. thick in the disc, thin toward the 
margin (1-3 mm.), odor none, taste mild; lamellae pure white, 
broad, 8d= mm., equal to subventricose, rounded behind, deeply 
emarginate adnexed but with a decurrent tooth, crowded, many 
lamellulae present, some anastomosing near the margin to give a 
pseudo-forking effect, edges undulating and white but becoming 
yellowish in drying; stipe usually short, 3-6 cm. long, stout, ld= 
cm. thick, sometimes compressed and 8 X 13 mm., slightly flared 
at apex, base sometimes subbulbous, white, fibrillose, spongy and 
white within but soon hollowed by grubs. 

Spores white in mass, 6-8 (8.5) X 4-5 /x, ellipsoid, covered 
with strongly amyloid small warts; basidia clavate, 4-spored, 
30-36 X 8-9 ju; pleuro- and cheilocystidia similar and scattered, 
fusoid-ventricose, the apex usually encrusted, 46-64 X 9-14 
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hyaline; gill trama subparallel to interwoven, the cells 6-22 ' 

diameter and the length equally variable, not amyloid- nifeut 
trama homogeneous^beneath a thick, somewhat gelatinous pellicle 
ofehyphae 4-7 m m diameter, not amyloid, no clamp connections 

Gregarious to subcespitose, near Santa Barbara, California 
First collected by Edward R. Lewis Feb. 18, 1939 (Rea 113 ) 
under chaparral at about 1000 ft. elevation (2 specimens only)’ 
later by Paul and Marian Rea under Monterey pine nearer sea 
level Mar. 2, 1940 (Rea JPP), and Dec. 31, 1941 (Rea 7077) 
Parts of both the later collections are in the Univ. Mich. Herb 
Collection 1077 is designated as the type because it includes more 
specimens and affords the best basis for the description To 
Mr. Lewis we are indebted not only for discovery of this species 
but for many other interesting collections in 1939 and 1940. 

Observatwns: Although the great majority of the species of 
Melanoleuca (sensu Patduillard) have a very similar stature and 
appearance, caused by the crowded narrow gills and strict, more 
or less longitudinally striate stipes, this alone cannot be relied 
upon to distinguish the genus. M. Lewisn resembles Hebeloma 
crustuhmforme in stature and, until a microscopic examination 
IS made, one would not suspect it of belonging in Melanoleuca. 

e spores, cystidia, and lack of clamp connections, however 
eave no doubt as to its proper genus. The stature, white color 
throughout when young, viscid pileus and yellowish tints in age 

tolT flh r ' 

to any of the known species. 

Melanoleuca Reai Singer, Cavanillesia 7; 6. 1935. 

Pileus 2-6.5 cm. broad, campanulate to broadly convex nr 
iTi with a small umbo, creamy with brown 

ir^ tints, dull, chalky, becoming shining upon drT 

P nllose-striate below, with white basal tomentum, stipe 
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tissue continuous with that of pileus but of a different texture, 
stuffed and sordid white within. 

Spores pale creamy in mass, hyaline under the microscope, 
8.4-9 X 6-7.2 broadly ovoid, with very small, scattered, 
strongly amyloid warts over the surface; basidia 4-spored, 28-32 
X 8-10 pleurocystidia none; cheilocystidia inconspicuous and 
scattered to very rare, apices sometimes slightly encrusted, 28- 
42 X 5-6 m; giff trama subparallel to interwoven, not amyloid; 
pileus trama homogeneous, the surface hyphae 5-9 m in diameter, 
interwoven, clamp connections not found. 

On a lawn, M on teci to Country Club, Santa Barbara, Cali- 
fornia. Collected by Paul and Marian Rea Sept. 26, 1939 (Rea 
217), and Nov. 16, 1939 (Rea Part of both collections are 

in Univ. Mich. Herb. 

Observations: The cream-colored spores, lack of a distinctive 
taste or odor, the very slender cheilocystidia, and the tendency 
of the stipe to be eccentric distinguish this species. M. Real is 
the species described by C. Rea‘^ under the name Tricholoma 
suhpulverulentum (Pers.) Fries. Two discrepancies exist between 
the description of T. suhpulverulentum and the California collec- 
tions. The spores of the latter are distinctly larger and there 
is a slight tendency for the stipe to be eccentric. These charac- 
ters may indicate a distinct western species, but for the present 
it appears best to interpret them as variants within T, suhpul- 
verulentum. Local races differing in spore size were found in 
Leucopaxillus for L. giganteus by Singer & Smith. We have 
observed that in many species oi Melanoleuca there is a tendency 
for the stipe to be slightly eccentric, and consequently hesitate 
to place much emphasis on that character unless it is quite pro- 
nounced and constant. The important characters are the slightly 
yellowish spores and the somewhat pulverulent appearance of 
the pileus. 

Rea, Garlton, British Basidiomycetae. 1922. 



THREE HYPHOMYCETES THAT CAPTURE 
NEMATODES IN ADHESIVE 
NETWORKS 

Charles Drechsleri 
(with 5 figures) 

In several previous papers (4, 5, 6) descriptive treatment was 
given to 22 interrelated hyphomycetes found subsisting by the 
capture and destruction of eelworms infesting transparent agar 
plate cultures started from diseased rootlets or from other de- 
caying vegetable materials. Similar treatment is devoted herein 
to 3 additional fungi of like biological habit and manifestly 
belonging to the same predaceous series. Capture of eelworms 
is accomplished, in all 3 fungi, by means of adhesive bail-like 
hyphal loops, which, as in allied forms, may occur singly, or may 
be compounded into networks of variable intricacy. Two of the 
fungi are to Arthrohotrys, one being presented as a new 

variety, while the other is identified with a long-established 
though somewhat unfamiliar species of that genus. The third 
fungus is described as a new species of Dactylaria, In relation to 
a subsidiary spore form apparently connected with the new 
species, preliminary discussion is devoted to a delicate Tricho- 
thecium found producing stalked adhesive knob-cells. 

A VARIETY OF ARTHROBOTRYS CLADODES WITH DISTINCTLY 
PEDICELLATE ELONGATED CONIDIA 

A maizemeal-agar plate culture which after being permeated 
with Pythium mycelium had been further planted wdth small 
quantities of leaf mold collected near Beltsville, Md., early in 
October 1936, showed on subsequent examination numerous eel- 
worms being captured and consumed by a small Arthrobotrys 

^ Pathologist, Division of Fruit and Vegetable Crops and Diseases, Bureau 
of Plant Industry, Soils, and Agricultural Engineering, Bureau of Plant Indus- 
try Station, Agricultural Research Administration, United States Department 
of xAgriculture, Beltsville, Md. 
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having the general aspect ol A, superha Corda or ^ 4 . dadodes 
Drechsi. (4, p. 450-464). Since these two species, unlike most 
hypjiomycetes of similar predaceous character, usually can not 
be distinguished well in nematode-infested agar cultures owing 
to the frequent failure of their conidiophores to develop beyond 
a simple monocephalous condition, the fungus was isolated by 
removing some of its conidia aseptically from their supporting 
hyphae to sterile agar in Petri dishes. When the plate cultures 
started in this way had grown for a few weeks, they showed little 
tendency toward the prolific uniaxial development of successive 
eonidial clusters so characteristic of A. superhay but revealed 
instead a slower, more moderate multiplication of larger eonidial 
heads through lateral branching of the conidiophores. Although 
with respect to sporulating habit the fungus thus agreed closely 
with the several strains of A. dadodes then familiar to me, it 
displayed readily noticeable differences in the more elongated 
shape and consistent pedicellation of its conidia, as well as in its 
production of more or less indurated resting bodies. Because of 
these differences the fungus was excluded from consideration at 
the time the specific description of A, dadodes was drawn up. 
It made its appearance more recently in some maizemeal-agar 
plate cultures started from decaying pansy roots collected in 
Mt. Rainier, Md., on May 21, 1943. 

Grown in pure culture on Petri plates of maizemeal agar the 
fungus produces a commonplace mycelium composed of colorless 
branching filamentous hyphae, septate at moderate intervals, 
with the aperture of each cross-wall guarded on both sides by 
'‘Woronin bodies.” When sizable slabs of agar medium newly 
permeated with young mycelium are removed to agar plate 
cultures abundantly infested, with actively motile eelworms, 
hyphal bails and anastomosing networks are formed everywhere 
in the transferred slabs, and later are also produced at variable 
intervals along the rangy filamentous hyphae that grow out 
rather sparingly in all directions from the slabs. The networks 
often become 4 or 5 times more extensive than the examples 
illustrated in figure l,A,B. They closely resemble the net- 
works of superha andy4. oligospora Fres. with respect 

to the width of their anastomosing hyphal elements, as well as 
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with respect to the size of their meshes. The resemblance ex- 
tends also to manner of operation: relatively small, weak nema- 
todes are often held merely through adhesion, while capture of 
larger and more energetic eelworms usually requires, besides, 
some degree of enmeshment (fig. 1, C). Perforation of the 
animars integument soon ensues through intrusion of a delicate 
process at some place where the network makes intimate contact 
with the prey. Often when enmeshment is rather loose, one of 
the hyphal elements nearest to the animal may give rise to a 
short stout branch that grows firmly against the integument and 
then narrowly penetrates it (fig. 1, C). After penetration is 
accomplished the fungus produces within the integument a glo- 
bose enlargement which soon puts forth assimilative hyphae to 
permeate the animal’s body from head to tail. If the integument 
is penetrated in several places, a corresponding number of globose 
enlargements are usually intruded, all of them generally sharing 
in the invasion of the prey, though not necessarily in equal 
measure. 

As invasion proceeds the animal’s musculature and organs 
undergo globulose degeneration, the softer parts disintegrating 
more rapidly than the firmer tissues* of the oesophagus and valve. 
During the period when the newly extended assimilative fila- 
ments are most active in appropriating contents of the prey, they 
likewise contain numerous globules, which, however, are gener- 
ally smaller than those formed directly from the tissues of the 
nematode. Later, as the animal’s substance nears exhaustion, 
the globules of the haustorial system diminish markedly. Since 
the assimilative filaments never grow out through the enveloping 
integument, nor give rise to erumpent branches, it is clear that 
the materials absorbed by the fungus are transferred backward 
into the hyphal loop or network from which the invasion began. 
As the last remnants of degenerating flesh disappear, the contents 
of the assimilative filaments begin to share in the backward 
movement; with the result that apart from the indurated spicules 
present in male specimens, the empty collapsing integument of 
the eelworm eventually surrounds only the equally empty mem- 
branous remains of the haustorial system. 
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The conidial produced in nematode-infested cultures 

is ordinarily too sparse to be seen with the naked eye. However, 
in pure culture on maizemeal-agar plates, the fungus sporulates 
more freely; so that after about 5 days of growth a mycelium 
will usually reveal a delicate turf near its center. The conidio- 
phpres making up this downy turf closely resemble those formed 
in eelworm-infested cultures, since like the latter they commonly 
measure only 3 to 4 ^ in width, and bear at the tip a bristling 
cluster of conidia (fig. l, i), u) together sometimes with a sub- 
sidiary cluster at the tip of a subapical spur (fig. 1 , E, a). While 
the clusters are mostly borne 110 to ISO m above the surface of 
the substratum, relatively short conidiophores may bear their 
conidial heads at heights less than 100 jLt (fig. l,E,b) or even 
less than 75 ju (fig. 1, F). In its denuded condition the spo- 
riferous tip of the main hypha (fig. 1, E, r; T), as also the tip 
of the subapical spur (fig. 1, D, h; G ) — where a spur is present — 
reveals fairly pronounced, truncate denticulations. Often the 
sporiferous tip is found irregularly expanded or lobed in a manner 
to afford increased spatial capacity for attachment of conidia 
(fig. 1, H, a-~e). 

During their earlier development in a Petri-plate culture co- 
nidiophores evidently arise only from filaments prostrate on the 
surface of the substratum, but after 2 or 3 weeks restricted areas 
often become covered with whitish aerial wefts, in which numer- 
ous conidiophores commonly arise from aerial filaments. These 
conidiophores, on declining tOAvard the substratum, or even while 
still in an erect posture, frequently branch out near the base to 
give rise to secondary conidiophores; and the same process may 
be repeated several times. In instances where the older conidio- 
phores remain more or less erect, those of secondary, tertiary, or 
quaternary origin may show rather pronounced curvature. Co- 
nidiophores resulting from the somewhat indeterminate develop- 
ment usual in aeriM wefts often attain lengths varying between 
200 and 300 yu, and basal widths between 4 and 6 yu* 

As has been mentioned the conidia of the present fungus 
(fig. 1, 1, a~z; J, a-z) would seem appreciably longer and nar- 
rower than those produced in the cultures on which the descrip- 
tion of Arthrobotrys dadodes was based. The relevant metric 
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data given in the diagnosis below were obtained by measuring 
200 specimens taken at random in microscope mounts prepared 
from abundantly sporulating material. Expressed as the nearest 
integral number of microns, the values for length were distrib- 
utable thus: 13 Mv 1; 14 M 2; 15 /x, 15; 16 /x, 29; 17 ju, 47; 18 g, 48; 
19 fly 34; 20 /X, 14; 21 /x, 8; '23 /x, 1; 26^, 1; while the values for 
width were distributable as follows: .5 jLx, 5; 6 /x, 102; 7 /x, 84; 
8 /X, 9- Aside from dimensional differences the conidia diverge 
from those of A. cladodes in being drawn out at the proximal end 
into a distinct basal protrusion. Germination ensues very read- 
ily, much as in other members of the predaceous series. Often 
a germ tube is put forth from the proximal end (fig. 1, iv, a-d), 
but at other times, especially when anastomosis with another 
conidium (fig. 1, i, a~c) or with a mycelial filament (fig. 1, M) 
takes place, germination and vegetative union may be efl'ected 
elsewhere than at the base. 

On prolonged aging many of the submerged hyphae in maize- 
meal-agar cultures of the fungus gradually increase in width 
(fig. 1,0), some becoming conspicuously vacuolate (fig. 1,P), 
others becoming filled with numerous minute globules (fig. 1, Q), 
Eventually most of the granular arid globuliferous contents are 
collected in portions of filament consisting usually of 5 to 20 
indurated segments. The segments may retain a cylindrical 
shape (fig. 1, P), or, again, they may become more or less promi- 
nently inflated (fig. 1, 5). A branched arrangement of the seg- 
ments is by no means uncommon (fig. 1, P, T, U). Manifestly 
the groups of cells make up resting bodies of the same type as 
those produced abundantly in maizemeal-agar cultures of the 
predaceous species I have recently described as Dactylella hetero- 
spord (6, p. 339-349) . Their resistance to desiccation would 
seem more than commensurate with the moderate induration 
suggested by their faintly yellowish coloration and the rather 
meager thickening of their walls. Like the chlamydospores of 
Arthrobotrys oligospora' and, of the two allied retiary species I 
presented earlier under the binomials A, conoides (4, p. 473-477) 

• and Dactylaria thaumasia (4, p, 518-523), they remained alive 
in maizemeal-agar cultures fully 4 years old, although during the 
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last 30 months of storage the medium was in a completely air-dry 
horny state (6, p. 346). 

The fungus appears to merit recognition as a distinct variety 
and is accordingly described under a varietal term meaning “of 
long- form.” ^ 

Arthrobotrys cladodes var. macroides var. nov. 

Mycelium effusum; hyphis hyalinis, septatis, pnmo plerumque 2-7 Ai crassi*<4 

postea usque 11 fj. crassis, laqueos tenaces arcuatos vel circulares in reticula 
saepe conjunctos evolventibus; his laqueis vermiculos nematoideos tenentibus 
demde mtegumentum cuiusque animalis perforantibus, tuber debilitans vel 

yp ae ferules hyalinae, erectae, septatae, simplices vel aliquid ramosae 
p erumque 75-300 altae, basi 2-6 crassae, subter apicem 1. 5-2.5 m crassae’ 
apice dilatatae_vel coralloideae, ibi ex denticulis obtusis 5-30 conidia in 
capttulum confertum ferentes. Conidia hyalina, elongato-ellipsoidea vel 
r- rotundata, basi obtuse pedicellata, 13-26 m (saepe 

nunr ^ 5-8.2 (saepe circa 6.4 m) crassa, loculis duobus inter L 

unc paeneaequalibus, nunc maequalibus, loculo superiore 5.5-13 4 u (saeoe 
circa 8.4 m) longo, loculo inferiore 6.4-12.4 m (saepe circa 9.2 m) longo Corpora 
perdurantia intra matncem orta, flavidula, protoplasmatis vafde guttLsi 
repleta, modo simplicia modo paulum ramosa, vulgo 50-250 jx longa in 5-20 
cellulis saepuis cons.stentia, cellulis vulgo 7-35 ^ longis, 7-20^ crL’is. 

Mycelium spreading; vegetative hyphae hyaline, septate at 

tiderTn7then oc"^'^ "’°lf ^ ^ becoming 

wider and then occasionally attaining a diameter of 11 « in their 

young condition often, especially in the presence of nematodes 

giving rise to sturdy hyphal bails and loops, which Sfh S’ 

Crete in the beginning, are later frequend^ compounded into 

more or less extensive networks; the bails and networks capturing 

nematodes through adhesion and enmeshment, then perfo at ng 

the integument of each captured animal and intrude one o? 

2dmifa?v?hirr*'^''°''" ^''"^^cences from which are extended 
hlr^ appropriate the fleshy contents. Conidio- 

mostly 75 to flOoThigh,''??^^ ^ wide at thTbTse^\ 

"SuMy" otd'Tnd"'"" - 

iiieg^uiany loDed and on which are bornf^^ =; • r 

XaS obZr"*- ellipsSdS Tr 

nnct apiculum-hke basal prominence at the nroximal end 
the middle, or below the middle, the upper cell S.S to U.7p 
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(average 8.4 }i) long, the lower cell 6.4 to 12.4 ^ (average 9.2 m) 
long. Resting bodies formed tardily in the substratum, faintly 
yellowish, filled with pronouncedly globuliferous contents, rriostly 
intercalary, simple or somewhat branched, commonly 50 to 250 p. 
long, usually composed of 5 to 20 segments measuring individually 
7 to 35 ju in length and 7 to 20 jn in width. 

Capturing and consuming eelworms up to 600 ^ long referable 
to species of Acrobeloides, Cephalobus, Plectus, Rhabditis and other 
genera it occurs in decaying roots of Viola tricolor L. and in leaf 
mold in Maryland. 

ARTHROBOTRYS ARTHROBOTRYOIDES (bERLESE) LINDAU 

From time to time examination of agar plate cultures wherein 
nematodes were being destroyed by predaceous hyphomycetes 
has disclosed sparsely scattered conidiophores of robust stature, 
bearing aloft individually a terminal cluster of conidia which with 
respect to their largish dimensions appeared rather similar to the 
conidia of Arthrobotrys oligospora^ but which with respect to their 
lesser tapering and nearly equal partitioning more nearly re- 
sembled those of A, superba or A, cladodes. Because of its 
ambiguous morphology the conidial apparatus in question was 
excluded from consideration in my treatment of the 3 species 
mentioned. More recently the fungus here concerned was iso- 
lated from leaf mold gathered in deciduous wood near Presque 
Isle, Me., on Oct. 1, 1941, as well as from leaf mold gathered in 
deciduous woods near Fairfax, Va., on Nov. 10, 1942. 

In pure culture on maizemeal agar the fungus, like most other, 
hyphomycetes of similar biological adaptation, grows rather 
rapidly to form a dense mycelium ‘devoid of any modification for 
capture of animals. When a sizable slab permeated with young 
hyphae is removed from a growing culture to an agar plate 
culture infested with nematodes, adhesive hyphal bails and net- 
works (fig. 2, A; B,a,b) soon come to light, first appearing pro- 
miscuously throughout the transferred slab, and later developing 
at intervals along the straightforward, rangy filaments extended, 
sparsely in all directions into the adjacent substratum. As might 
be expected the retiary apparatus promptly begins to capture 
some of the eelworms whose presence evoked its formation, 
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capture being effected through adhesion and enmeshment. Be- 
fore long the integument of each hapless animal is narrowly per- 
forated by a delicate bud put forth from an enveloping (fig. 2, C) 
or adjacent hyphal element; , or, often, especially in instances 
where envelopment is loose at the beginning, from one or more 
short branches that grow firmly against the prey (fig. 2, D). 
After being disabled from rapid intrusion of one (fig. 1, C) or 
more (fig. 1,1)) bulbous excrescences, the eel worm is invaded 
from head to tail through the longitudinal extension of assimila- 
tive hyphae. Progressive globulose degeneration of musculature 
and fleshy organs, absorption of the resulting products by the 
assimilative hyphae, transfer 'of appropriated or elaborated mate- 
rials backward through these hyphae in to. the external parts of 
the fungus, and withdrawal of protoplasm from the assimilative 
filaments — all these processes ensue in the same sequence as in 
allied forms. 

When the fungus thus obtains its nourishment from eelworms 
rather than from the mass of substratum infested by them — 
presumably the infested substratum ordinarily becomes unusable 
as a food supply because of foulness brought on by heavy bac- 
terial contamination — it gives rise to a relatively sparse array of 
conidiophores. These conidiophores, as has been intimated, are 
of robust stature, usually attaining a height of 300 to 450 ^ before 
they produce from 5 to 10 conidia in a single terminal cluster 
(fig. 2, E, F). Often they measure 5.5 to 8 /i, or even as much 
as 9 jjLj in basal diameter, while varying from 4 to 5 g in width 
some distance below the apex. When fully developed they fre- 
quently contain 4 or 5 or 6 cross-walls. After the conidia have 
fallen off, the somewhat expanded tip is revealed as being beset 
with bluntly truncate sterigmatic protuberances (fig. 2, F). 

When the fungus grows in pure culture, so that the more 
abundant nourishment of the substratum itself can be utilized, 
vegetative development and, spore production are much more 
luxuriant. Under moist conditions aerial filaments often cohere 
longitudinally, and thereupon, as in Arthrohotrys oligospora, where 
similar hyphal fasciation was noted by Matruchot (10), become 
united through multiple anastomoses to form coarse mycelial 
strands from which conidiophores are given off erectly (fig. 2, 
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G, a, &) or in somewhat promiscuous radial arrangement. Al- 
though some conidiophores formed here are fully as stout as those 
formed on nematode-infested materials; others are slenderer 
(fig. 2, //), not a few measuring only from 4 to 5 m in diameter 
(fig. 2, J, /). Many of the conidiophores here produce a cluster 
of conidia at a height of 200 ju (fig. 2, H)\ or even at substantially 
lesser heights (fig. 2, /, 7). If evaporation is reduced to prevent 
early desiccation the conidiophores continue to elongate distally 
and to form additional conidia, though not on a scale as spec- 
tacular as in Cultures of A. oUgospora and A, superha that have 
benefited from similar treatment. Apart from its lesser pro- 
longation the extended conidiiferous spike here is marked by less 
distinct separation into a series of spore clusters. For although 
localization of conidial attachments at nodes is at times readily 
recognizable (fig. 2;7/), no less often a rather haphazard arrange- 
ment of sterigmatic prominences along a crooked (fig. 2, 7, 7) or 
irregularly branched rachis (fig. 2, K, L) denotes botryose aggre- 
gation rather than seriate clustering. 

Conidiophores of the fungus can be distinguished with mod- 
erate certainty from those of Arthrobotrys oUgospora even when, 
as usually in nematode-infested cultures, they are bearing aloft 
only between 5 and 10 conidia in a simple head (fig. 2, E); the 
capitate arrangement here being noticeably more open with re- 
spect to the distal portions of the spores. The looser distal 
spacing can not be considered a fortuitous feature, but must be 
held to result from the shape of the conidia making up the cluster, 
since these, as a rule, taper less markedly from apex toward base 
than conidia of A. oUgospora, Because of this lesser tapering, 
and because, further, their single cross-walls are generally placed 
in more nearly median positions than in A. oUgospora, the conidia 
of the present species, on the whole, show less pronounced in- 
equality in size between the larger distal cell and the smaller 
proximal cell (fig. 2, M, a-q; N, a~p). In some conidia the 2 
cells appear of nearly equal volume, and occasionally, indeed, the 
lower cell is larger than the upper one (fig. 2, N, c, g). 

spore morphology, as in allied species, is strongly affected by 
the environmental conditions that attend development. Owing 
to their relatively large dimensions, and to the relatively high 
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clegree of Liniformity in size, shape, and septation revealed by 
them, the conidia produced in nematode-infested cultures at a 
temperature of about 20° C, (fig. 2, M, a~q) may perhaps be re- 
garded as most distinctive of the fungus. When development 
takes place at 20° C. in pure culture on a suitable medium like 
maizemeal-agar (fig. 2, G, a; N, a~~p), almost equal uniformity of 
size, shape, and septation prevails, especially if the substratum 
and sporiferous layer remain free of troublesome deposits of water. 
Measurements of 100 conidia selected at random in equal num- 
bers from nematode-infested and pure cultures, which in both 
instances had developed at 20° C., gave values for length, ex- 
pressed as the nearest integral number of microns, with a distri- 
bution as follows: 17 /x, 1 ; IS jx, 2; 19 /i, 2; 20 4; 21 ju, 8; 22 ju, 3; 

23/x, .13; 24 /X, 16; 25/x, 16; 26 m, 14; 27 m, 9; 28 m, 6; 29 m, 4; 
30 M, 2; and values for greatest width distributable thus: 10 m, 6; 
11 M, 19; 12 M, 37 ; 13 M, 25; 14m, Hi 13 m, li 16 m, 1* The meas- 
urements yielded averages of 24.4 m and 12.1 m for length and 
width, respectively; and averages of 13.2 m and 11.2 m for length 
of upper cell and length of lower cell, respectively. In 85 of the 
100 conidia the upper cell was clearly longer than the lower one; 
in 8 the two cells were of about equal length; in the remaining 7 
the basal cell (including the basal prominence) was longer than 
the upper cell, though, owing to its usually somewhat smaller 
diameter, not always of greater volume. 

The conidia (fig. 3, .4, a-z; B. a-j) developed in pure culture 
on maizemeal-agar at 28 to 32° C., a usual daily range of indoor 
temperatures near Beltsville, Md., include a large proportion of 
short ovoid and ellipsoidal specimens. Very often the plump 
spores of such origin reveal no cross-wall, apparently remaining 
continuous in their definitive state (fig. 3, B, a~j). In septate 
specimens the two cells appear frequently of nearly equal size, 
though, on the whole, the upper cell here, too, would seem slightly 
to exceed the lower one in volume (fig. Sj Ay a-z). 

In the morphology of its conidial apparatus the fungus agrees 
rather well with the illustrated description wherein more than 
half a century ago a hyphomycete found occasionally on moist 
rotten mulberry {Morns alba L.) wood at Padua in Northern 
Italy was presented by Berlese (I, 2) as a new variety^ arthrobor- 
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tryoides, oi Ceplmlothecium roseum Corda. The conidial dimen- 
sions given by Berlese, 20 to 22 ^ for length and 9 to 10 for 
width, though somewhat smaller than the dimensions 1 consider 
most characteristic of my cultures, are yet very frequent when 
my cultures are grown at summer temperatures. Berlese’s char- 
acterization of the eonidia produced by his fungus as elongate- 
ovoid, uniseptate, rounded distally, often obtusely apiculate at 
the base, and with the upper cell only slightly more distended 
than the lower, applies accurately to the eonidia produced by 
mine. Taken collectively, his figures, moreover, show very much 
the same approximation to equality in size of the two conidial 
segments that comes to light in my material. If, perhaps, in 
general, these figures show slightly greater constriction at the 
septum than is commonly evident in my cultures, or, for that 
matter, than might be justified by the term '‘vix” in Berlese’s 
diagnosis, it may be profitable to recognize that at the small 
magnification employed a really minute feature could not have 
been represented clearly without some exaggeration. 

As the Italian fungus bore its eonidia on denticulations con- 
stantly present on the expanded apex of the erect fertile hypha, 
and sometimes present likewise on an intercalary node below the 
apex, Berlese recognized its resemblance to Arthrobotrys superba. 
That he nevertheless assimilated it to Cephalothecium roseum 
may very probably be attributed to the persistent misunder- 
standing through which, as has been related earlier (4, p. 469- 
471), Arthrobotrys was long confused with Trichothecium and 
Cephalothecium; though this misunderstanding would hardly seem 
to account for his very puzzling interpretation of Cephalothecium 
as a more developed form (una forma piu sviluppata) of Arthro- 
botrys. Four years later, Matruchot (10), after distinguishing 
anew the basipetal development of eonidia in C. roseum from the 
truly capitate sporulation of Arthrobotrys ^ pronounced Berlese's 
fungus to be beyond doubt A. oligospora. 

The transfer of Berlese's fungus to Arthrobotrys can be viewed 
with more satisfaction than its identification with A . oligospora. 
Since Matruchot’s text gives no ground for supposing that he had 
received authentic material from Berlese, the identification may 
be presumed to have been made solely from Berlese’s description 
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and figures, and these, as Has been intimated, appear bettcr 
applicable to a fungus specifically alien to the one described b\- 
Fresenius. Rather, curiously, Matruchot may actually have 
dealt at first hand with the same organism as Berlese, for his 



Fig. 3. A, B, Arthrobotrys arthrobotryoides; C-I^ small hyphomycete re- 
sembling subsidiary sporlating stage of Dactylaria psyclirophila; J-K, pre- 
daceous knob bearing fungus with a delicate Trichothecium stage. 


illustrated account of the fungus he formally denominates as 
A. superha Corda var. irregularis MdAx . — his other designations 
^da forme irregularis Matruchot’’ (10, p. 74) and ^^Arthrobotrys 
irregularis'" (10, p. 109) are mentioned, casually — presents fea- 
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tiu-es more or less distinctive of the cultures I hold to be con- 
specific with Berlese’s hyphomycete. Thus, Matruchot ascribes 
to the prolonged conidiophores of his variety a conspicuous 
irregularity with respect both to length of internodal portions 
and to the angles subtended at the nodes. To the nodes, more- 
over, he attributes a strong tendency toward lateral elongation 
whereby they sometimes acquire a somewhat branched or coral- 
loidarbuscular form. The conidia he desGribes as having a lengfih 
of 25 /X, a maximum width of 12 ^ in the distal cell, and a greatest 
width of 8 ju in the proximal cell. In several of the 9 conidia 
figured by him the inequality between the upper and the lower 
segment is not pronounced either with respect to width or with 
respect to size. 

As the several peculiarities which Matruchot detected in mate- 
rial developing on rotten wood persisted during artificial cultiva- 
tion on different substrata, he held them, not unjustifiably, to 
represent constant characteristics. In views however, of what 
he considered extreme polymorphism in the fungi here concerned, 
he deemed it inadvisable to propose a separate species. Accord- 
ingly he subsumed his fungus under Arthrobotrys superba as a 
new variety, whereby it yet was given equal rank with A, oUgo- 
spora, which likewise he recognized as a variety of Corda’s 
species. It can only be presumed that apart from the variety 
irregularis all the Arthrobotrys material studied by Matruchot 
was referable to A. oligospora. In discussing briefly the 'Torme 
polyspore,” which he observed. on dry horse dung and which he 
held to be typical A. superba, he makes no mention of any dis- 
tinctiveness attaching to the conidia. Most probably Matruchot, 
like other authors whose observations led them on the score of 
priority to apply Corda’s binomial to A. oligospora^ did not 
happen to encounter the much less frequent, less robust, but not 
less repeatedly capitate fungus that from the smaller dimensions 
and more nearly equal partitioning of its conidia corresponds 
much more closely to Corda’s illustrated account, and therefore 
is better deserving of being identified with Corda’s species. 

It remains uncertain how much significance can properly be 
ascribed to the wide difference in the statements relating to length 
of conidiophorous filaments given respectively by Berlese and 
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Matruchot. In the diagnosis of Cephalosporium roseum vm\ 
arthr obotry aides di Tdinge oi 150 to 200 is given for this dimension, 
whereas the erect branches of Arihrohotrys superba ysiv. irregtilaris 
are stated to attain readily a length of several millimeters. 
Berlese’s material may have developed on the natural substratum 
under conditions favoring cessation of growth in the individual 
conidiophore after development of a single conidial head— under 
conditions comparable, for example, to those operative in nema- 
tode-infested agar plate cultures, where as a rule A, superba, 
A. oligospor a, A, conoides, Ao^g>\te their strong tendency 

toward production of successive conidial clusters on a greatly 
prolonged uniaxial filament, are found in a monocephalous state 
almost as constantly as the purely monocephalous congeneric 
species I described under the binomial^, musiformis (4, p. 477- 
482). Yet Berlese’s statement on length of fertile hyphae is not 
lacking in taxonomic import; for in my cultures of the fungus 
under discussion, the conidiophores, regardless of their ultimate 
length, often form their first conidial clusters at heights less than 
200 yu, while, by way of contrast, conidiophores of A. oligospora 
only rarely produce the first conidial cluster less than 300 fx from 
the base. 

The rather satisfactory agreement of my fungus with Berlese’s 
description can be turned to account for iiomenclatorial purposes 
all the more readily because Lindau (9, p. 371) in 1905 raised 
Berlese’s variety to specific rank within the genus Arihrohotrys 
as arthrobotryoides (Berk). The somewhat abridged German 
diagnosis given under the new binomial includes nearly all impor- 
tant details of the original account, though its failure to mention 
anything about the upper cell of the conidium being only slightly 
more distended than the lower cell appears unfortunate. How- 
ever, in accordance with the type method of nomenclature, now 
firmly established, the omitted detail would seem to apply to the 
species no less than it applied to the variety; there being no ques- 
tion here of an intended factual correction as the transfer was 
made apparently without any first-hand examination of relevant 
material. Nor, apparently, has any usage intervened to modify 
the original characterization. Accordingly, in the absence of 
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serious adverse considerations, I am referring my fungus to A. 
arthrobotryoides. 

Lindau expressed some uncertainty whether the species he 
renamed might not belong to Arthrobotrys superha; the latter 
being interpreted by him, as by Matruchot, to include 4. 
spora as a somewhat depauperate variety. The fungus under 
discussion assuredly is separate from the congeneric form I hold 
referable to Corda’s species; its separateness being manifest in 
parallel cultures despite the intimate interrelationship between 
all typical species of 

In old maizemeal-agar plate cultures the fungus occasionally 
gives rise to multicellular resting bodies through gradual disteU' 
sion and induration of uniaxial (fig. 4, 4) or branched (fig. 4, 5) 
portions of submerged hyphae. These resting bodies, like the 
similar structures of Dactylella heterospora 3,nd Arthrobotrys da- 
dodes var. macroides, reveal pronouncedly globuliferous contents 
within walls that in many instances are thickened somewhat less 
markedly than the walls surrounding the more deeply colored 
chlamydospores produced in cultures of A, oligospora^ A, conoides, 
A, mtisiformis, and Dactylaria thaumasia. 

A RETIARY FUNGUS WITH UNUSUALLY LARGE 
PLURISEPTATE CONIDIA 

A maizemeal-agar plate culture which after being permeated 
with Pythium mycelium had been further planted with a pinch 
of decaying material from old potato vines collected near Presque 
Isle, Me., on Oct. 2, 1941, showed, on examination 10 days later, 
development of a nematode-capturing fungus that presented 
some features in an unfamiliar combination. On its tall, sparsely 
scattered conidiophores were borne, for the most part singly, 
swollen ellipsoidal conidia, which, if predominantly triseptate, 
nevertheless very often contained 4 cross-walls (fig. 4, C), The 
reproductive apparatus thus offered obvious parallelism with 
Dactylella gephyr opaga p. 508-513), except that the 

conidia here were of conspicuously greater length, often measur- 
ing more than 60 /x in this dimension. Further, the adhesive 
networks operative inr capture of eelworms showed no scalariform 
development, but consisted throughout of arcuate or bail-like 
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elements, and henGe greatly resembled the retiary apparatus 
displayed, among pluriseptate species, by Dactylaria thatmasia 
and Dactylaria polycephala Drechsl. (4, p. S27-53V). As both of 
these species are sometimes difficult to identify with complete 
certainty in nematode-infested cultures, the fungus of ambiguous 
niorphology was isolated by transferring aseptically some of the 
large conidia from their supporting hyphae to sterile maizemeal- 
agar plates. ‘ 

The conidia germinated promptly, their germ tubes soon grow- 
ing out into a compact branching mycelium, with numerous 
hyphal anastomoses and with all septa guarded by Woronin 
bodies. In the pure culture thus obtained the mycelium has 
never been found giving rise to predaceous organs. For a time 
no success was achieved in inducing development of predaceous 
apparatus by transferring sizable slabs of agar newly permeated 
with hyphae to Petri-plate cultures abundantly infested with 
active nematodes. The reason for this unexpected failure be- 
came clear when the temperature of the laboratory, ordinarily 
kept at about 25° C., went down to 17° C. for a period of several 
days. Under the cooler conditions hyphal bails and networks 
promptly came into being everywhere in the transferred slabs, 
and then were formed more gradually at intervals along the 
straightforward hyphae pushed out sparsely into the subjacent 
medium. Similarly luxuriant production of bails and networks 
took place whenever cultures containing the fungus in association 
with eelworms were kept at the lower temperature; many of the 
reticula becoming 5 or 6 times more extensive than the examples 
shown in figure 5,A,a~c. Contrary to expectations suggested 
by the robust dimensions of the conidia irom which the pure 
culture was started, the networks have for the most part been 
rather more delicate than those of any other retiary species except 
Dactylaria polycephala. In their manner of operation they have 
shown no special distinctiveness. Eelworms measuring from 150 
to 600 }x in length are held fast, partly by adhesion and partly 
by enmeshment. The integument of each eelworm is narrowly 
penetrated in one or more places; penetration being accomplished 
in each instance by a fine outgrowth that sometimes is extended 
from a thick stumpy branch thrust firmly against the animal 
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after its capture (fig. but at other times is extended from 

the inner side of an enveloping loop or from an adhesive hypha! 
element merely in close contact with the animal (fig. 5, C). 
Wherever the integument has been perforated a globose en- 
largement is intruded, severing the animal internally and thus 
disabling it. Each globose enlargement soon gives off a few 
assimilative hyphae, which push their way lengthwise through 
musculature and organs, everywhere bringing about globulose 
degeneration. After the hyphae. have completely taken up the 
globulose materials, their protoplasm is withdrawn backward into 
the external mycelium. 

The relatively low temperatures between 15° and 20® C. not 
only permit a lively display of predaceous activity, but also are 
far more favorable than temperatures near 25° C. for develop- 
ment by the fungus of asexual reproductive apparatus. Under 
the cooler conditions the fungus promptly gives rise to numerous 
erect conidiophores, most of which soon come to support 2 
(fig. 5,i9), 3 (fig. 5,E) or 4 (fig. 5, E) elongate ellipsoidal 
conidia. In large part the arrangement of plural conidia indi- 
cates successive development. Where, as is frequently the case, 
a spore is attached laterally at a slight geniculation a short dis- 
tance below the apex bearing the terminal spore (fig. 5, D, a, b; 
E, 6, c), it may be presumed that the laterally sessile spore was 
formed originally at the; tip of the supporting hypha, and was 
later pushed aside as the hypha resumed growth to produce 
another spore on its newly extended tip. Through repetition 
of this process 2 spores (fig. 5, E, b, c) often come to be attached 
at successive geniculations below the apex bearing the terminal 
spore (fig. 5, E, d); a. strictly acropetal sequence of development 
being manifest in such instances. Frequently, in addition, a 
conidiophore may produce a conidium on the tip of a short spur- 
like branch (fig. 5, E, a; E, a) arising usually from a position 
somewhat below that of the original axial tip; and, indeed, some- 
times two lateral spurs are present, each bearing a conidium. 
Production of spores on such branches would seem more or less 
indeterminate with respect to time, except that it probably 
never precedes development of the first conidium on the main 
hyphal axis. 
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The conidia thus produced are the largest formed by any of 
the hyphomycetes so far known to subsist through capture of 
nematodes. Spores developed plentifully in maizemeal-agar 
plate cultures at temperatures near 17® C. were used for the 
measurements underlying the data on conidial dimensions sup- 
plied in the diagnosis. The 100 specimens selected at random 
gave values for length, expressed as the nearest integral number 
of microns, with a distribution as follows: 46 yu, 1 ; 49 p, 1 ; 53 p, 1 ; 
54 pr 1; 55 2; 56 ju, 5; 57 m, 2; 58 p, 3; 59 /x, 2; 60 9; 61 p, 13; 

62 p, 4; 63 /X, 12; 64 /x/12; 65 /x, 12; 66 8; 67 ju, 2; 68 3; 69 p, 4; 

70 Mr 1; 71 p, 2; and values for width distributed thus: 21 m, 3; 
22 M, 7; 23 M, 12; 24 Mr 20; 25 m, 21 ; 26 m, 19; 27 m, 14; 28 m, 2; 
29 M» 2. Of the 100 conidia 50 showed the triseptate partitioning 
usual in Dactylella bembicodes Drechsl. (4, p. 487“492), each con- 
sisting of a small basal cell, a small antepenultimate cell, a large 
penultimate cell, and a small apical cell (fig. 5, a; E, c; F, 5, d; 
G-K); the lengths of the 4 cells averaging, respectively, 8.2 Mt 
8.5 Mr 37.6 M) and 8.8 p. Thirty-five of the 100 conidia showed 
the quadriseptate partitioning frequent in D. eUipsospora Grove 
(8; 4, p. 492-496), each consisting of a small basal cell, a small 
parabasal cell, a large median cell, a small penultimate cell, and 
a small apical cell (fig. 5, E, a\b; F, a, c; L~P) ; the lengths of the 
5 cells here averaging, respectively, 7.8 p, 7.7 m? 36.7 p, 6.6 p, and 
4.2 M- The remaining 15 conidia showed several types of par- 
titioning: six were biseptate after the manner familiar in D, 
heterospora, each consisting of a small basal cell, a large median 
cell, and a small apical cell (fig. 5, 0 ; one, though also biseptate, 
was divided into a small basal cell, a small penultimate cell, and 
a large distal cell (fig. 5, R); three were composed individually 
of a small basal cell, a small parabasal cell, a small antepenulti- 
mate cell, a large penultimate cell, and a small apical cell (fig. 5, 
5, T); four consisted individually of a small basal cell, a large 
antepenultimate cell, a small penultimate cell, and a small apical 
cell (fig. 5, 77); a single specimen with 5 cross-walls had its two 
large median cells intercalated between two smaller proximal cells 
and two smaller distal cells (fig. 5, F). 

Sporulation is less prompt and less abundant when the fungus 
is grown in maizemeal-agar plate cultures at the relatively high 
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temperatures— mostly between 28® and 32® C ~ -prevailing in- 
doors near Beltsville, Md., during the summer. Further, the 
conidia then produced are, in general, of smaller dimensions. 
This difference in size, appreciable even in the specimens that 
with regard to shape and septation (fig. 4, D, a-d; f~i) show little 
divergence from those formed under cooler conditions, is espe- 
cially marked in the frequently very numerous examples that 
clearly betray thwarted development in obovoid shape and 
meager partitioning by 1 or 2 proximal cross-walls (fig. 4, D, 
j-l). A large proportion of the conidia germinate while still 
attached to their supporting hyphae by extending a germ tube 
from the distal end (fig. 4, £). Where germination occurs after 
the spore has fallen off, the germ tube is more usually sent up 
from a position closer to the basal end (fig. 4, F). 

As the fungus never shows scalariform development but always 
forms its predaceous networks by adding one bail-like loop after 
another, it must be held to differ decisively from Dactylella 
gephyropaga in its vegetative stage. The composition and tex- 
ture of its predaceous networks offer strong similarities with 
Dactylaria polycephalaj whic^^^ however, is very adequately dis- 
tinguished by conidial apparatus wherein pluriseptate conidia are 
frequently arranged in a succession of distinctly capitate clusters. 
As the 3 or 4 conidia commonly produced by conidiophores of the 
present fungus at suitably low temperatures are attached in posi- 
tions often 5 to 25 fx apart, they offer a more or less capitate 
appearance mainly by virtue of their large dimensions. The 
difficulty of recognizing such loose arrangement as capitate clus- 
tering for diagnostic purposes is aggravated through the circum- 
stance that with meager nourishment the conidiophores often 
bear only a single conidium or, perchance, two conidia, and then 
reveal a sporulating habit much like that of D, gephyropaga or of 
Dactylella hembicodes. Nevertheless, since its more luxuriant 
sporulation is apparently more expressive of good development 
than is its meager sporulation, the fungus would seem some- 
what better referable to the capitate genus Dactylaria than to 
Dactylella. Assignment to the capitate genus, moreover, con- 
veniently brings the fungus into the same fold with Dactylaria 
thauniasia^ to which, from resemblances in character of preda- 
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ceous networks as well as from similarities in shape aiid arrange- 
ment of conidia, it seems most closely related. When grown 
in parallel cultures witla P. its separateness from 

that species is sufificiently evidenced in the larger dimensions 
of its conidia, in the production of these conidia in lesser numbers 
on the individual conidiophores, and in complete absence of 
chlamydospores. 

Among the various hyphomycetes which have been made 
known without reference to any predaceous relationship,’ yet 
which from similarities of their conidial apparatus may be pre- 
sumed to subsist by capture of nematodes, are two species with 
large swollen conidia that in respect to dimensions approach, 
even if they do not equal, the aerial spores produced in pure 
cultures of the present fungus under congenially cool conditions. 
One of these species, Monacrosporium eiegans Oudenians (11), 
found on rabbit dung in The Netherlands, was set forth as giving 
rise to solitary, triseptate, mostly pyriform conidia, 50 to 60 g 
long and 16 to 21 g wide, on conidiophores about 250 /x high, 
4 to 6 /X wide at the base and 2 to 3 ^ wide at the tip. As the 
solitary condition of the conidium was affirmed not only in 
Oudemans’ diagnosis of the species (Hyphae conidiophorae . . . 
singulae conidium solitarium gerentes . * .) but also in his defini- 
tion of the genus Monacrosporium he erected at the time (Hyphae 
conidiophorae . . . apice unicum tantum conidium . . . geren- 
tes) it may be inferred that in his material the tendency toward 
production of plural conidia, if present at all, was much feebler 
than in my cultures. The second of the two large-vSpored species 
here in question was found on a partly decayed male inflorescence 
of the oil palm, Elaeis guineensis Jacq., in Sumatra. It was pre- 
sented by Boedijn as a new member of Oudemans’ genus under 
the binomial M. megasporum^, though its erect, unbranched, 
septate conidiophores, 300 to 500 /x long and 5.5 to 7.5 fx wide, 
were described as having at the tip several warty protuberances, 
each functional in serving as support of a separate conidium. 
Boedijn’s figure shows several of the sterigmatic warts closely 
aggregated on the somewhat expanded apex of each conidiophore 
—an arrangement certainly much closer than that prevailing in 
my fungus. The conidia, of M, megasporum, described in part 
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as being elliptical, as containing usually 3 septa, and as measuring 
35 to 57.5 fi in length by 15.5 to 27.5 fi in width, would seem from 
the several examples illustrated, to taper less markedly toward 
base and apex than the oonidia produced in my cultures, besides 
differing in being drawn out abruptly at the proximal end into a 
minute hilar protrusion. 

Aside from comparison of reproductive structures, determina- 
tion of predaceous hyphoniycetes, and especially of hyphomycetes 
subsisting by capture of eelworms, necessarily entails considera- 
tion of agreement or disagreement with respect to predaceous 
apparatus. Unfortunately the literature pertaining to the group 
of fungi here concerned was written, for the most part, without 
any suspicion of predaceous relationships, so that treatment of 
the vegetative stage usually affords scope for comparison only 
with respect to the commonplace features of undifferentiated 
mycelium. In some instances, it is true, a fungus found cap- 
turing and consuming nematodes may be satisfactorily assigned 
to an established species even where no information is given as 
to the existence or character of predaceous organs in the material 
on which the species was based, Thus, since the several typical 
representatives of the genus Arthrobotrys which have been appro- 
priately studied in living cultures — A. dacfyloides Drechsl. (4, 
p. 482-487) must be held aberrant because of its production, now 
and then, of swollen biseptate conidia — have all been found cap- 
turing nematodes by means of adhesive networks composed of 
bail-like hyphal loops, ^ there is good reason to presume that 
similar biological adaptation and similar predaceous apparatus 
belonged likewise to the similar fungi described as species by 

2 Very recently, however, an undeniable exception to the general rule has 
come to light in a predaceous hyphomycete specially adapted to capture 
minute Sminthurid springtails; the insects being held through adhesion to 
ovoid glandular cells borne aloft individually on short unicellular erect colum- 
nar stalks arising from different segments of a prostrate anastomosing hyphal 
network. Although the concomitant conidia, mostly about 22 ju long and 
5 wide, are borne on longish sterigmatic spurs and thus appear in looser 
capitate arrangement than is prevalent in the better known congeneric 
nematode-capturing species, their consis ten tb^ uniseptate condition, together 
with their production in well defined clusters that are formed terminally one 
after another on a slender conidiophore given to repeated uniaxial elongation, 
makes the fungus unreservedly eligible for inclusion in Arthrobotrys, 
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earlier observers. Consequently the determination of two retiary 
iiematode-capturing fungi as A, superba ^nd A. arthr oh otry aides 
need arouse no serious misgiving with regard to correspondence 
in the vegetative stage, however silent the relevant descriptions 
by Corda and Berlese may be in respect to predaceous features. 
Lack of positive knowledge on adaptations for holding prey is, 
however, very serious where, as in the case of the fungus from 
Maine, comparison must be made with descriptions of broad- 
spored species of Dactylella (including Monacrosporium) and 
Dactylaria. For among such species are utilized all types of 
specialized apparatus known to be operative in capture of nema- 
todes— constricting rings, adhesive networks compounded of bail- 
like hyphal loops, scalariform adhesive networks, adhesive knob- 
like cells on sturdy stalks, and smaller adhesive cells on frail 
stalks together with non-constricting rings; so that here the 
conidiophores and conidia, in themselves, give little indication as 
to which type of predaceous apparatus might be associated with 
them. Hence, even if the fungus from Maine agreed well in its 
reproductive structures to the description of If. elegans or of 
M. megasporum, a strong possibility of outright disagreement in 
the vegetative stage would nevertheless remain. 

The fungus, therefore, is described as a new species. A specific 
term compounded of words meaning, respectively, '‘cold’' and 
“to love” may serve conveniently to direct attention to its ther- 
mal preference. 

Dactylaria psychrophila sp, noy. 

Mycelium effusum; hyphis sterilibiis hyalinis, septa tis, plerumque 2-6 ju 
crassis, laqueos tenaces arcuatos vel circulares in reticula saepe conjunctos 
proferentibus ; his laqueis reticulisque vermiculos nematodeos illaqueantibus, 
deinde turn integumentum animalis captivi perforantibus, tuber debilitans 
vel mortiferum intrudentibus, hyphas intus evolventibus quae carnem ex- 
hauriunt. Hyphae fertiles incoloratae, septatae, erectae, plerumque 150- 
500 fi altae, basi 5-9 /x crassae, apice 2. 5-4.5 m crassae, modo simplices modo 
subter apicem uiio ramulo usque 35 longo (quandoque duobus raniulis 
ejusmodi) instructae, primiim 1 vel 2 conidia gignentes, mox semel vel bis 
recrescentes et 1 vel 2 alia conidia deinceps gerentes, itaque postea 3 vel 4 
conidia in capitulum laxum saepe ferentes. Conidia hyalina, ellipsoidea vel 
fusoideo-ellipsoidea, sursum rotundata, deorsum triincata, 1-5 septata vulgo 
trisepta ta vel quadriseptata, plerumque 4.6-71 /x (saepius circa 62.3 fx) longa, 
21-29 /X (saepius circa 24.7 jj) crassa. , 
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Mycelium spreading; vegetative hyphae hyaline, septate, 
mostly 2 to 6 M wide, often, especially in the presence of nema- 
todes, giving rise to hyphal bails and loops which though at first 
discrete are later usually compounded into more or less extensive 
networks; the bails and networks capturing nematodes through 
adhesion and entanglement, perforating the integument of each 
animal and intruding one or more mortiferous excrescences from 
which are extended assimilative hyphae to appropriate the fieshy 
contents. Conidiophores hyaline, erect, septate, mostly 150 to 
500 M high, 5 to 9 At wide at the base, 2.5 to 4.5 /x wide at the tip, 
sometimes simple and sometimes bearing near the tip a branch 
(occasionally 2 branches) up to 35 /x long, often on giving rise 
terminally to 1 or 2 conidia elongating once or twice to produce 
1 or 2 additional conidia,. and thus frequently coming to bear 
3 or 4 conidia in a loose head. Conidia hyaline, ellipsoidal or 
fusoid-ellipsoidal, rounded at the distal end, somewhat truncate 
at the proximal end, when developed under favorable conditions 
measuring mostly 46 to 71 jit (average 62.3 m) in length and 21 to 
29 fx (average 24.7 jx) in greatest width, containing from 1 to 5 
cross-walls but mostly divided by 3 or 4 cross-walls into 4 or 
5 cells whereof one, as a rule — the penultimate cell usually in 
trisepta te specimens and the median cell usually in quadriseptate 
specimens — greatly exceeds the others in size. 

Capturing and consuming eelworms that measure usually 150 
to 600 /X in length and that belong to species of Acrobeloides^ 
CephalobuSy Plectus, Rkabditis, and other genera, it occurs on 
decaying leaves and stems of Solarium tuberosum L. near Presque 
Isle, Maine. 

A SECONDARY CONIDIAL STAGE APPARENTLY REFERABLE TO 
DACTYLARIA PSYCHROPIIILA 

Although the foregoing account of Dactylaria psychrophila is 
based primarily on study of a single culture, it applies equally 
well to more than a dozen other cultures, similar in behavior and 
morphology, that were derived from other specimens of decaying 
potato vines also collected near Presque Isle, Me., on Oct. 2, 
1941. Mention must be made, however, of differences noted in 
an aberrant culture isolated from the same general collection of 
old potato vines. Under congenially cool conditions and on 
suitable substrata, the strain in question shows very satisfactory 
agreement with the other strains; but when unfavorably high 
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temperatures supervene it responds by even more pronounced 
shortening of the conidiophores, which, as a result, then often 
bear their first conidia at heights between 80 and 130 /x (fig. 4, 
G, //, /). Plural production of conidia in loose heads (fig. 4, 
G,H), following subapical branching or prolongation of the sup- 
porting hyphae (fig. 4, I-X), continues with little abatement, 
but rather generally the conidia then formed measure only 30 to 
50 /X in length and 15 to 20 /x in greatest width (fig. 4, i, a-g). 
Premature germination, while the conidia are still attached, 
occurs only rarely. In aging maizemeal-agar plate cultures, espe- 
cially in cultures where species of Penicillium have partly over- 
grown the substratum, a fallen conidium often puts forth an erect 
or ascending germ-conidiophore, which may be simple (fig. 4, M), 
or somewhat branched (fig. 4, iV, 0), or successively prolonged 
(fig. 4, P). On these germ-conidiophores are frequently borne 
4, 5, or 6 secondary conidia, mostly elongate ellipsoidal or elongate 
obovoid in shape, and often drawn out noticeably at the basal 
end. Varying in length from 14 to 35 ;Li, and in width from 4.8 
to 7.5 /X, the secondary conidia are much smaller than the primary 
spores that produce them. While most of them evidently remain 
continuous (fig. 4, S, a-g), some become divided by a median 
septum (fig. 4, 5, z-^). 

Conidial apparatus closely resembling the subsidiary reproduc- 
tive stage just described came to light in a maizemeal-agar plate 
culture planted with leaf mold taken from deciduous woods near 
Presque Isle, Me., on Oct. 2, 1941. A tract about 25 square 
millimeters in extent adjoining the deposit of forest refuse afforded 
development of a sparse mycelium consisting of colorless septate 
filaments mostly 2.5 to 3 ^ in width. From these filaments, not 
any of which were supplied with predaceous organs, arose hya- 
line, meagerly septate, tapering, erect hyphae, mostly 50 to 90 ^ 
high, 4 to 5 /X wide at the base and 1.5 to 2.5 ix wide near the tip, 
where they gave off usually 1 to 3 lateral spurs (fig. 3, C~E; 
P, a, b; G, a, b). As the axial tip and each of the spurs supported 
a conidium, most of the erect hyphae bore aloft 2, 3, or 4 conidia 
in loose capitate arrangement. These conidia were of elongate 
ellipsoidal or elongate obovoid shape, and usually tapered notice- 
ably toward the blunt narrow basal end. They measured from 
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16 to 27 /i in length and from 5.4 to 7.2 ^ in greatest width. 
Though they were predominantly unseptate in their definitive 
State (fig. 3, If, a-s; /, a-j), some of them became partitioned by 
a median cross- wall (fig. 3, X, 

Owing in part to the low stature of the sporiferous hyphae and 
their tendency to collapse rather quickly on exposure to normal 
evaporation, efforts to isolate the fungus by aseptic removal of 
conidia proved unsuccessful. Consequently it remains uncertain 
whether the modest conidial apparatus represented the principal 
reproductive stage of a small hyphomycete, or an accessory stage 
of some relatively large mucedinaceous form. That it may be- 
long to Dactylaria psychrophila is suggested hy its occurrence in 
decaying vegetable material collected in the same locality at the 
same time, and by the resemblance of its conidia to the secondary 
conidia formed occasionally in the aberrant strain of the very 
robust neniatode-capturing hyphomycete. 

A KNOBBED NEMATODE-CAPTURING HYPHOMYCETE WITH A 
TRICHOTHECIUM STAGE 

A similarly perplexing fungus appeared in a mafeemeal-agar 
plate culture which after being permeated with Pythiunt my- 
celium had been further planted with leaf mold collected in 
deciduous woods near. Fairfax; Va., on Nov. 10, 1942. Its 
straightforward, sparingly branched, colorless, vegetative hyphae, 
septate at intervals of 15 to 35 /a, and measuring 2 to 2.4 in 
width, bore globose cells, mostly 5.8 to 7,2 /x in diameter, on 
stalks 1.5 to 5 fx long and 2 to 2.5 ii wide (fig. 3, J, a-e). The 
resemblance of these globose cells to the adhesive predaceous 
organs of Dactylella ellipsospor a and of the two allied species I 
have described as Dactylella asthenopaga (4, p. 496--“499) and 
Dactylaria haptospora (5, p. 456-461) identified them unmistak- 
ably as organs for. capture of nematodes, though, owing very 
probably to scarcity of suitable prey, nematodes were not actually 
seen captured by them.. Apart from the predaceous structures 
formed on the surface of the substratum as well as in submerged 
positions, the mycelial filaments were found bearing a sparse 
array of colorless, sparingly septate, erect, tapering conidio- 
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pliores often 35 to 65 /x high, 2 to 3.5 wide at the base, and 1 to 
1.5 /X wide at the tip. In many instances these conidiOphores 
showed no branching, though rather often, after they had pro- 
duced a single spore at the tip and had fallen over on the sub- 
stratum, they would give rise from one of their basal cells to a 
new conidiophore. Now and then, however, a conidiophore 
(fig. 3, 7,/) would give off one or even two fertile branches 
(fig. 3, 7, g, A) while still in an erect posture. The conidia were 
generally of elongate ellipsoidal shape, with the distal end bluntly 
rounded and the basal end perceptibly truncate (fig. 3, K, a~~h). 
They measured mostly 17 to 27 )u in length by 4.2 to y, in 
greatest width, and were consistently divided by a single cross- 
wall at the middle or slightly above the middle. 

As all efforts to isolate the fungus by aseptic removal of bac- 
terium-free conidia proved unsuccessful, it has not been possible 
to determine whether the reproductive apparatus found associ- 
ated with the knob-bearing mycelium is to be considered a 
primary sporulating stage or a subsidiary stage. Dactylella 
ellipsosporaj the most frequent of the 3 species known to form 
predaceous organisms of the type here in question, had developed 
abundantly in the same culture, though no hyphal connection 
with it could be discovered. The globose cells appeared, in 
general, somewhat smaller than those characteristic of D. elUpso- 
spora; so that with respect to size they more closely resembled 
the predaceous organs oi Dactylella asthenopaga and Dactylaria 
haptospora. The latter two species, however, were not observed 
in the same culture with the fungus under discussion, nor, for 
that matter, in any of the several dozen other cultures planted 
with material from the same collection of leaf mold. Nothing 
that could be taken for a subsidiary sporulating stage has ever 
been noted in my pure cultures of D. ellipsospor a, D. asthenopaga, 
and Z>. haptospora. 

If the conidial apparatus under discussion should represent a 
primary .sporulating stage, as seems not unlikely, the fungus 
would be properly referable to Trichothecium. In this genus it 
would offer close similarity to T. arrhenopum, a delicate species 
I have recently described (7) as a destructive parasite on oospores 
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oi Pythium graminicolum Subr. With respect to natural relation- 
ship it appears far removed from the widely familiar T. roseum 
Link. ; , ■ . ' 
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EXPLANATION OF FIGURES 

Fig. 1. Arthrobotrys cladodes var. macroides; drawn with the aid of a 
camera lucida to a uniform magnification; X500 throughout. 4, B, Portions 
of mycelial filament, on each of which a predaceous network has been pro- 
duced. C, Portion of mycelium with a predaceous network that has been 
operative in capturing a nematode referable to Acroheloides sp.; from the 
3 bulbous enlargements intruded into the animal to disable it assimilative 
hyphae have grown lengthwise through the fleshy interior. D, Portion of 
prostrate hypha with 2 conidiophores, one of which, a, is shown with its 
cluster of conidia attached, while the other, h, a distally branched specimen 
wTereon 2 clusters had been borne, is shown in a denuded state. E, Portion 
of prostrate hypha that has giveri rise to 3 conidiophores; the conidiophore 
a, bearing a subapical branch, is shown with its 2 clusters of conidia attached, 
while the simple conidiophores, h and Cy are shown denuded of their spores. 
Fy Portion of prostrate hypha bearing an unusually short conidiophore. 
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G, Portion of prostrate hypha with a denuded conidiophore bearing a sub- 
apical branch rather markedly expanded at its tip. H, Denuded terminal 
portions of conidiophores, a~e, shovying arrangement of the den ticiilations on 
which the conidia were borne. /, J, Assortment of conidia, a-sy showing 
variations in shape, in size, and in position of the cross-wall. At Gonidia, 
germinating by emission of a basal germ tube. X, Three pairs of conidia, 
united by vegetative anastomoses. ilX, Conidium anastomosed with a 
mycelial filament. 0, Vegetative hypha, with small vacuoles beginning to 
form within cellular contents otherwise nearly homogeneous in appearance. 
P, Strongly vacuolate enlarged hypha with some accumulation of small 
globules. Qy Branched portion of mycelial hypha with more pronounced 
accumulation of small globules. R, Resting body consisting of 1 1 cylindrical 
cells and 1 strongly inflated cell. A, T, U, Resting bodies with their compo- 
nent cells more or less strongly inflated and filled with relatively large globules. 

Fig. 2. . Arthrohotrys arthrobotryoides ; drsiwn with the aid of a camera lucida 
to a uniform magnification; X 500 throughout. A, Portion of mycelial hypha 
on which a small predaceous network has been formed. B, Portion of my- 
celial hypha that has produced a somewhat extensive network, a, as well as 
a smaller network, A, compounded of only 4 bail-like elements. C, Portion 
of mycelial filament with a small predaceous network that has been operative 
in capturing a nematode referable to Acrobeloides sp. ; the mortiferous enlarge- 
ment from which 3 assimilative hyphae have grown through the fleshy interior 
was intruded directly from the inner aspect of an enveloping bail-like element, 
the narrow communication through the perforated integument being shown 
in profile. D, Portion of mycelial filament with a small predaceous network 
that has been operative in capturing a nematode belonging to Acrobeloides 
sp.; the 2 mortiferous enlargements whereby the animal was disabled were 
intruded from 2 short branches which manifestly grew firmly against the 
animal after its capture; only the larger of the mortiferous bodies — the one 
from which 2 assimilative hyphae were extended toward the tail end — is shown 
connected in profile view with the external branch from which it originated. 
Ey Conidiophore with 10 conidia borne in the typically monocephalous arrange- 
ment usual in nematode-infested cultures. F, Denuded conidiophore from a 
nematode-infested culture; for lack of space it is shown in 3 portions separated 
at the cross- walls a and h, G, Portion of a fascia ted mycelial strand formed 
aerially in pure culture under humid conditions; from the component hypha 
shown uppermost are given off 2 conidiophores; one of the conidiophores, a, 
bears 20 conidia in 4 clusters so indistinctly separated as to present the appear- 
ance of botryose arrangement; the other conidiophore, 6, shows in its denuded 
state similarly indistinct separation of its 4 denticulate nodes. H, I, J, De- 
nuded conidiophores from a pure culture, showing arrangement of denticula- 
tions on the prolonged axis. A, X, Somewhat branched distal portions of 
denuded conidiophores that developed in a pure culture on maizemeal agar 
under humid conditions. My Random assortment of conidia, a-g, from a 
nematode-infested culture kept at about 20° C., showing normal variation in 
size, in shape, and in position of crpss-wall. A, Assortment of conidia, a—p, 
developed in pure culture under humid conditions at a temperature of about 
20° C.; some of the spores {c, g, n) illustrate rather extreme variations in shape, 
in size, or in position of septum. 
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Fig. 3. Drawn with the aid of a camera lucida to a uniform magnification; 
X50() throughout. ‘ 

A, B, A rlkr obolrys arBiroboiryoides: A, Asson^^ of uniseptate conidia, 
a-s, formed in pure culture on maizemeal agar at temperatures varying mostly 
between 28° and 32'' G. .S, Assortment of unseptate conidia, a-j, formed 
likewise at temperatures between 28'' and 32° C. 

C-I, Sporulating stage possibly belonging to Dactylaria psychrophila: 
C, D, E, Portions of prostrate hyphae, each with a conidiophore ; on the conidio- 
phores are borne, respectively, 2, 3, and 4 conidia. F, Portion of a prostrate 
hypha from which has arisen a young conidiophore, a, bearing only a single 
conidium, and a slightly older conidiophore, F, bearing 2 conidia. G, Portion 
of a prostrate hypha with a rather young conidiophore, a, bearing 2 spores, 
and a somewhat older conidiophore, b, bearing 3 spores. AT, Unseptate 
conidia, a-s, showing variations in size and shape. /, Assortment of conidia 
including some continuous specimens, a-j, and some uniseptate specimens, k-q. 

JpK, Predaceous knob-bearing fungus with delicate TricliotheciumA>t3.gQ: 
J, PGrtion of mycelial filament bearing 5 predaceous knob-like organs, a~e, 
and a conidiophore, /, with 2 branches, g and h. K, Assortment of conidia, 
a~h, showing normal variations in size, in shape, and in position of cross- w^all. 

Fig. 4. Drawm with the aid of a camera lucida to a uniform magnification; 
X 500 throughout. 

X, 23, ArtJirohotrys arthr oh otryoides: A, Somewhat immature resting body 
from a maizemeal-agar plate culture 3 months old. B, More nearly mature 
resting bod}^ from same culture. 

C-F, Dactyl-aria psychrophila (typical strain): G, Conidiophore bearing only 
a single conidium, as found frequently in nematode-infested cultures. D, 
Assortment of conidia, a-/, formed in a maizemeal-agar plate culture kept at 
temperatures between 28° and 32° C. E, Conidium with an apical germ tube, 
as often found w'hile still attached to the conidiophore in cultures kept at 28° 
to 32° C. F, Conidium germinating after falling on moist substratum. 

G-S, Dactyl-aria psychrophila (aberrant strain) : G, AT, Conidiophores, each 
bearing 4 conidia, from a pure culture on maizemeal agar grown at tempera- 
tures between 28° and 32° C. /, Denuded conidiophore from same culture. 
J, A', Distal portions of denuded conidiophores likewise from same culture.-. 
L, Assortment of conidia, a-g, from same culture. ilf-P, Conidia Vfiich, after 
falling on the surface of a 40-day-old maizemeal-agar plate culture' contami- 
nated wath Penicillium sp., have given rise to erect or ascending germ coriidio- 
phores w^hereon are borne a number of smaller secondary conidia. Q, R, - 
Denuded distal portions of germ conidiophores. S, Random assortment of 
secondary conidia, showing normal variations in size and shape; with the 
more numerous continuous specimens, a~q, are included a few uniseptate 
specimens, r~t. 

Fig. 5. Dactylaria psychrophila (typical strain) as found in cultures kept 
at temperatures near 17° C.; drawn with the aid of a camera lucida to a 
uniform magnification; X500 throughout, 4, Portions of hyphae, a-c, on 
each of w^hich a predaceous network has been produced. B, Portion of my- 
celial filament with a predaceous network that has been operative in the 
capture of an eelw^orm referable to Acroheloides sp.; 3 assimilative hyphae are 
being extended into the fleshy interior from, the single mortiferous enlargement 
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intruded by one of the 2 short branches that grew firmly against the animal 
after its capture. C, Portion of mycelial hypha with a predaceous network 
that has been operative in the capture of an eelworm referable to A cr oh eloides 
sp. ; 2 mortiferous enlargements are visible within the integument, the one 
shown uppermost having been intruded from a hyphal branch curving only 
half-way around the animal, the other, nearer the tail, having been intruded 
from an enveloping loop; the second and older of the globose enlargements has 
given rise to 3 assimilative hyphae whose advance lengthwise through muscu- 
lature and organs has resulted in globulose degeneration of the invaded parts. 
D, Conidiophore which after giving rise on its original apex to the conidiura a 
resumed growth to produce a second conidium, 6, on its new apex. E, Conidio- 
phore with a short subapical spur on which the conidium a has been produced; 
on the original tip of its main axis it first gave rise to the conidium h, and then 
resumed growth to form the conidium c on a new apex. Conidiophore 
which, apart from producing the conidium a on a short subapical spur, has 
given rise on its axial hypha first to the conidium b, and then in succession, 
with repeated renewal of growth, to the conidia c and d. 'G-F^ Representative 
assortment of conidia showing normal variations in size, in shape, and in 
partitioning with 3 or 4 cross- walls. Q-V, Conidia showing more unusual 
partitioning by cross- walls varying in number from 2 to 5. 



NOTES ON OKLAHOMA CERCOSPORAE— III 

W. Winfield Ray 

Thirty-seven oi Cercospor a, nine of which were de- 

scribed as new, have been recorded for Oklahoma since 1940d 
Recent collections taken principally in 1942 have been sent for 
examination to Dr. C. DvChupp, Mio discovered four new species 
among them. 

At the request of Dr. Ghupp, who very generously suggested 
the names and technical diagnosis, the following new species are 
herein described: 

1. Cercospora Gomphrenae sp. nov. 

Maculis orbicularibus, 0.5-4 mm. diam., alutaceis vel sordide cinereis, zona 
lata rubera vel purpurea restrictis; fungis amphigenis; stromatibiis irregulari- 
bus, parvis, cellis paucis vel 35 m longis, atro-fuligenis; fasciculis cum 4-20 
conidiophoris divaricatis; conidiophoris in masse mediocriter nigris, singulatim 
dilute-fuligenis, apicibus pallidioribus et angustioribus, indistincte plurisep- 
tatis, non-ramosis, rectis vel diverse curvatis, plerumque , non-geniculatis, 
cicatricibus sporarum mediocribus ad apicibus siibtruncatis, 4-5.5 X 30-150 ju, 
plerumque 50-90 /x; conidiis hyalinisi acicularibus, rectis vel leviter curvatis, 
indistincte pluriseptatis, ad bases truncatis, Ad apices acutis, 2-3.5 X 30-135 }x. 

Leaf spots circular, O.S-4 mm. in. diameter, tan to dingy gray, 
bordered by a wide red to purplish zone; fruiting amphigenous, 
stromata irregular, small, ranging from a few cells to 35 }x in 
length, dark fuligenous; fascicles 4 to 20 divergent stalks; conidio- 
phores in mass fairly dark, singly pale fuligenous, tips paler and 
narrower, indistinctly multiseptate, not branched, straight to 
variously curved, mostly not geniculate, medium spore scar at 
the subtruncate tip, 4-5.5 X 30-150 /u, mostly 50-90 yu; conidia 
hyaline, acicular, straight to slightly curved, indistinctly multi- 
septate, bases truncate, tips acute, 2-3.5 X 30-135 ju. 

Habit: On leaves of Gomphrena glohosa L., Stillwater, Okla- 
homa, August 18, 1942. This species is distinct from other 
Cercosporae with acicular conidia on the Amarantaceae. 

^ Ray, W. Winfield. (Papers on Oklahoma Cercosporae.) Mycologia 32; 
271. 1940; 33: 174-177. 1941; 34: 558-562. 1942. 
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Type: In the herbarium of the Department of Plant Pathology, 

Cornell University, No. 33132, 

2. Cercospora Gonolobi sp. nov. 

Maculis irregularibus, olivaceis vel.cinereis vel atro-brunneis vel pustulis 
nigris, 2-14 mm. in spatio vel aliquando in areas magnas confluentibus, 
margine distincto egentibiis; fungis amphigenis sed amplioribus in superiore 
superlicie; stromatibus atro-brunneis, globosis, 20-40 ju vel raro tenus IS }x\ 
plerumque fasciculis densis, raro densissimis; conidiophoris pallidis vel meciio- 
criter olivaceo-brunneis, apicibus pallidioribus et saepe leviter tumidis, cica- 
tricibus sporarum parvis 1 vel 2, 1-6 septa tis, parce ramosis, undiilatis, 1-3 
geniculatis, 3-4.5 X 10-80 ju; conidiis obclavatis vel cylindro-obclavatis, rectis 
vel paene, subhyalinis vel dilute olivaceis, septis inconspicuis, ad bases ob- 
conico-truncatis vel globosis, ad apices obtusis, 4-5 X 30-80 ,u. 

Leaf spots irregular, olivaceous to gray or dark brown to black 
blotches, 2-14 mm. in extent or sometimes coalescing into large 
areas, distinct border lacking; fruiting amphigenous but more 
abundant on the upper surface; stromata dark brown, globular, 

20-40 /X or rarely elongated to 75 ju; , fascicles mostly dense, rarely 

very dense; conidiophores pale to medium olivaceous brown, tips I 

somewhat paler and often slightly swollen, 1 or 2 small spore 

scars, 1-6 septate, sparingly branched, undulate, or 1-3 genicu- 'j 

late, 3-4.5 X 10-80 /x; conidia obclavate to cylindro-obclavate, 

straight to nearly so, subhyaline to pale olivaceous, septa not ' 

distinct, bases obconically truncate to rounded, acute tips, 4-5 ? 

X 30-80 /X. 

Habit: On leaves of Gonolobus laevis Michx., Stillwater, Okla- ; 

homa, August 18, 1942. The first known collection of this fungus 
was made by George M. Reed at Columbia, Mo., October 1, 

1910. The specimen was deposited in the herbarium at the 
University of Wisconsin. A description of the fungus has not 
previously been published. 

Type: In the herbarium of the Department of Plant Pathology, | 

Cornell University, No. 33133, t 

3. Cercospora Paspali sp. nov. : 

Maculis ovatis vel linearibus, maximis 5 X 12 mm., atro-brunneis vel prope 
nigris, cebro cum centris angustissimis et alutaceis; fungis amphigenis; stro- 
matibus cellis paucis tenus 30 fx diam., atro-brunneis; fasciculis cum 2-15 
conidiophoris divaricatis; conidiophoris mediocriter brunneis sed ad apices ; 

pallidioribus et distincte attenuatis, 2-5 septatis, parce geniculatis, rectis vel 
tortuosis, non-ramosis, cicatricibus sporarum mediocribus ad apicibus sub_ 
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mincatis, 3-4.5 X 10-80 ju; Gonidi is hyalinis, adcularibus vel prope cylindris, 
rectis vel nonnihil curvatis vel undulatis, Mfstincte piuriseptatis, ad bases 
truncatis vcl obconico-triinGatis, ad apices lul^acutis vel sub<A|tsi^, X 

30-140 /X.''. ■ ^ ■ 

Leaf spots oval to linear, the largest attaining S X 12 mm., 
dark brown to almost black, frequently with very narrow tan 
centers; fruiting amphigenous; stromata a few cells to 30 pt in 
diameter, dark brown; fascicles 2-15 divergent stalks; conidio- 
phores moderately brown but paler and distinctly attenuated 
toward the tips, 2-5 septate, sparingly geniculate, straight to 
tortuous, not branched, medium spore scar at the narrow sub- 
truncate tip, 3-4.5 X 10-80 jLt; conidia hyaline, narrowly acicular 
to almost cylindric, straight to slightly curved, or undulate, indis- 
tinctly multiseptate, truncate to obconically truncate at the 
bases, subacute to subobtuse at the apices, 1.2-4 X 30-140 /x. 

Habit: On leaves of Paspalum stramineum Nash, Perkins, 
Oklahoma, August 26, 1942. Perhaps this same species was 
collected by Hansford in Uganda, East Africa, on F . scrobiada- 
tum L. No previous technical diagnosis, however, has been 
published. 

Type: In the herbarium of the Department of Plant Pathology, 
Cornell University, No. 

4. Cercospora Staphyleae Ray & McLaughlin, sp. nov. 

Maculis suborbicularibus vel angularibus, 0.5-4 mm. diam., cinereis vel 
albis, marginibus latis eUatro rubro-brunneis, in inferiore superficie minus 
distinctis; fungis amphigenis; stromatibus atro-brunneis, globosis, cellis paiicis 
grandis tenus 25 /x diam.; fasciculis cum 2-12 conidiophoris divaricatis; co- 
nidiophoris mediocriter brunneis sed proxime apicibus leviter pallidioribus, 
juste uniformibus in diametro, piuriseptatis, non-ramosis, rectis vel nonnihil 
curvatis, parce geniculatis, cicatricibus sporarum inediocribus ad apicibus 
subtruncatis, 4-6 X 30-150 /x; conidiis hyalinis, acicularibus vel per occa- 
sionem obclavatis, ad bases truncatis vel subtruncatis, ad apices acutis, 
2-4 X 30-150 

Leaf spots subcircular to angular, 0.5-4 mm. in diameter, gray 
to white, with wide dark reddish brown margins, less distinct on 
the lower surface of the leaf ; fruiting amphigenous; stromata dark 
brown, globular, a few large cells to 25 /x in diameter; fascicles 
2—12 divergent stalks; conidiophores medium brown but slightly 
paler near the tips, fairly uniform in diameter, multiseptate, not 
branched, straight to mildly curved, sparingly geniculate, me- 
dium spore scar at the subtruncate tip, 4-6 X 30-150 m; conidia 
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hyaline, acicular or occasionally obclavate, straight to slightly 
curved, indistinctly multiseptate, truncate to subtrimcate at the 
bases, tips acute 2-4 X 30-150 /x. 

Habit: On \ediyes oi Staphylea trifolia h., Stillwater, Okla- 
homa, Septeniber 17^ 1942. 

Type: In the herbarium of the Department of Plant Pathology, 
Cornell University, No. 

5. Cercospora daturicola (Speg.) comb. nov. 

Cercosporina daturicola Speg. Anal. Mus. Nac. B. Aires 20: 425. 
1910. 

Cercospora ahchazica Siemaszko, Bui. du Musee du Caucase 12: 
27. 1919. 

The collection (No. 2877) of this fungus was made at Pleasant 
Valley, Oklahoma, on September 1, 1942. According to Dr. 
Chupp this is probably the first report for North America. 
There appears to be some doubt concerning the presence of the 
TYPE specimen, but it may be in the collections of Spegazzini in 
the Museo Spegazzini, La Plata, Argentina, South America. 

The Oklahoma collection is as described by Spegazzini for Cer- 
cosporina daturicola, except for a discrepancy with regard to the 
conidia. Those of our specimen are for the most part distinctly 
6-7 septate, whereas Spegazzini describes them as having 3, 

A specimen is deposited in the herbarium of the Department 
of Plant Pathology, Cornell University as No. 33131. 

The following recent collections of Cercosporae are deposited 
in the Cryptogamic Herbarium at the Oklahoma A. & M. College: 

6. Cercospora Arcti-Ambrosiae Hoisted. 

On Ambrosia trijida L., Perkins, Aug. 20, 1942, No. 2878. 
Halsted’s species is rare on this host. 

7. Cercospora biformis Peck. 

On Passiflora incarnata L., McAlester, Aug. 27, 1942, No. 
2879 and Stillwater, Sept. 17, 1942, No. 2880. 

8. Cercospora Celosiae Sydow. 

On Celosia argentea L., Stillwater, Aug. 18, 1942, No. 2881. 
First report for North America; previously reported only 
from China, Brazil, and Venezuela. 
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9. Cercospora Cephalanti Ellis & Kellerm. 

On Cephalanthus occidentalis Stillw Sept. 17, 1942. 
' [■ ^ 0 , 2882 , 

19. Cercospora Chrysanthemi Heald & Wolf. 

On Chrysanthemum maximum Ram., Stillwater, Aug. 18, 
1942, No. 3m. 

11. Cercospora condensata Ellis & Kellerm. 

On Gleditsia tricanthos L., Stillwater, Sept. 1, 1943, No. 2916. 

12. Cercospora sojina Hsira. syn. Cercospora daizu Minra, 

On Soja Max (L.) Piper, Stillwater, Sept. 9, 1943, No. 2924. 
In American literature C. daizu hns been misspelled. 

13. Cercospora Diodiae Cooke. 

On Diodia teres Wait., Perkins, Aug. 20, 1942, No. 2884. 

14. Cercospora glandulosa d\\s Sc yieWevm. 

On Ailanthus glandulosa Desf., Stillwater, Aug. 24, 1942, 
No. 2886. 

15. Cercospora Lycii Ellis & Kellerm. 

On Lycium pallidum Miers., Stillwater, Sept. 17, 1942, 
No. 2889. 

16. Cercospora per sonata {B. &. C.) Mills ScMy. 

On Arachis hypogaea L., Holdenville, Aug. 27, 1942, No. 
2890. 

17. Cercospora Physocarpi Kay, 

On Spiraea japonica L., Stillwater, Aug. 18, 1942, No. 2896. 
A new host record for this fungus. 

18. Cercospora rhoina Cooke &. Kills. 

On Rhus glabra L., Stillwater, Aug. 18, 1942, No. 2894, 

19. Cercospora salviicola Tharp. 

On Salvia azurea Lam., Stillwater, Aug. 26, 1942, No, 2895. 

Oklahoma A. & M. College, 

Stillwater 


A BIBLIOGRAPHICAL STUDY OF THE ICONES 
PICTAE SPECIERUM RARIORUM FUNGORUM 
OF CHRISTIAAN HENDRIK PERSOO N 

Harry Morton Fitzpatrick 
(with 4 figures) 

Adoption of the Synopsis Methodica Fungorum, by the Inter- 
national Botanical Congress, as the starting point for nomen- 
clature of the Ustilaginales, Uredinales and Gasteromycetes has 
caused that book to be more widely used in recent years than any 
other of Persoon’s publications. The companion volume of hand 
colored plates prepared by him to illustrate some of the less 
common species described in the Synopsis is, in comparison, little 
known. This book bears the double title leones Pictae Spe- 
cierum Rariorum Fungorum in Synopsi Methodica Descriptarum 
a C. H. Persoon. — Figures Coloriees des Especes Rares des Cham- 
pignons Decrits dans TOuvrage Intitule: Synopsis Methodica 
Fungorum par C. H. Persoon. It was published in four fascicles, 
each consisting of six plates with accompanying descriptive 
matter printed largely in duplicate in Latin and French. The 
entire work was published by Amand Koenig at Paris and 
Strasbourg. 

For several reasons, this book has unusual bibliographical 
interest. It is one of Persoon’s rarer works; to a surprising 
degree, copies of it have been preserved in an incomplete con- 
dition; and, quite generally, the date of publication of the last 
fascicle has been recorded incorrectly. We are concerned in this 
paper only with such bibliographical matters. Our statements 
are based on a critical study of the known copies of the work in 
North American libraries. It has been our privilege to examine 
several of them, and detailed knowledge of the others has been 
gained through correspondence. In the endeavor to locate as 
many specimens of the book as possible, and obtain information 
as to their state of completeness, a brief questionnaire was sent 
to a carefully selected list of mycologists and institutional libra- 
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rians. The response was very gratifying, and brought to our 
attentiGii more than a dozen copies of which we had not pre- 
viously known. This survey has been confined to the United 
States and Canada. We have little information concerning the 
work in libraries abroad. 

Our interest in this rare old book was aroused by the discovery 
that the copy in the Cornell University library lacked the entire 
fourth fascicle, had no title page, and was incomplete in addi- 
tional minor respects. Realizing that the missing portions could 
be photographed, and in particular that the colored plates could 
be reproduced by means of the recently developed processes of 
color photography, we borrowed another copy and set about 
completing our own. Having learned, meanwhile, of the ex- 
istence of several other specimens of the book, also lacking the 
fourth fascicle, we placed a note in Mycologia (35: 256-257. 
1943) in which we offered to prepare sets of prints for completion 
of such imperfect copies.^ 

Each of the four fascicles comprising the volume was provided 
originally with a cover of heavy gray or blue paper. The first 
page of the cover, in each instance, bears the complete title of 
the work in duplicate in Latin and French, carries the date and 
place of publication of the fascicle and gives the name of the 
publisher (fig. 1). The second page bears a brief advertisement 
(fig, 2), while the third is blank. The fourth provides a table 
of contents and an imprint giving the name and address of the 
printer (fig. 3). As none of the material on these covers was 

^ All the photographs, except the two reproduced here as figure 1 and fig- 
ure 3, were made by Mr. Willis R. Fisher of the Department of Plant Pathology 
at Cornell University. He has had years of experience in photographing 
botanical materials, and has been keenly interested in the preparation of 
colored prints from wash-off relief film. He is also skillful in hand-coloring 
ordinary prints. Both methods have been used by him in copying these 
colored plates. His prints match the original pages in size, and are wholly 
suitable for binding with them. Pages 45-64 and plates 19-24, comprising 
fascicle 4, all the pages of the four covers, and all the known half-title pages 
have been photographed. Though wartime limitations on photographic 
materials have handicapped us, we have been able to supply "the missing 
pages for insertion in practically all of the known North American copies of 
this valuable old book. More than three hundred prints were required. We 
have completed seven copies which lacked the entire fourth fascicle, and have 
provided the various missing cover pages and half-title pages in the others. 
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SPEClERtJM 

RARIORUM FUNGORUM 
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SYNOPSI METHODIGA DESCRIPTARUM 
A ' 

C H. PERSOON. 


F A S C I C L L L S A} « A R T U S 



FIGURES COLORIEES 

DES ESPECES RARES 

£ S 

CHAMPIGNONS 

dP.CRITS DANS L’OUVKAGE INTITULE: 

SYNOPSIS METHODIGA FUNGORUM 

PAR 

C. H. PERSOON. 

QUATRIEME HVRAISON. 


A PARIS et a STRASBOURG 
CHEZ AMAND KOENIG, HBRAIRE. 

1808. 

Fig. 1 . The hrst page of the colored paper cover of fascicle 4. Photograph 
of the copy in the Library of Congress obtained for us by John A. Stevenson. 
Letters actual size, but page of original is. approximately 9X11 inches. 
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duplicated on sheets of white paper, copies of the book in which 
the covers are absent lack a title page and table of contents. 
Other books published at that period, with successive parts issued 
in similar colored paper covers, commonly contain pages on which 
the essential material on the covers in duplicated. This is true, 
for example, of Persoon’s leones et Descriptiones Fungorum 
Minus Cognitorum. In such cases absence of the covers is less 
important. 

Though the date of publication of the first fascicle of the 
leones Pictae Specierum Rariorum Fungorum appears on the 
cover as ‘k^n XI-™1803,’’ that of the second as ‘‘An XII— 1804” 
and that of the third as “An XIII — 1805,” it will be noted 
(fig. l) 'that the date of fascicle 4 reads merely “1808.” These 
Roman numerals on fascicles 1-3 constitute reckoning in terms 
of the years of the French Republic which was established in 
1792. As Napoleon was declared Emperor in 1804 the reason 
for absence of reference to the Republic on the cover of the 
fourth fascicle can be readily surmised. It is possible that the 
political situation in ' France was responsible for delay in the 
appearance of this fascicle, which might otherwise have appeared 
in 1806, and its absence in so many copies of the book today 
may have resulted from difficulties encountered in its distribution 
at that unsettled period . 

The year of publication of fascicle 4 has been commonly re- 
corded in the mycological literature as 1806. Pritzel (5) gives 
this date in both editions of his usually dependable Thesaurus 
Litteraturae Botanicae, and Lindau and Sydow (4) do the same 
in their Thesaurus Litteraturae Mycologicae et Lichenologicae. 
Brunet (1) in his well lcnown reference work, Manuel du Libraire 
et de rAmateur de Livres, not only cites the year 1806, but also 
states wholly erroneously that the work contains 39 plates and 
was published by Treuttel and Wiirtz. Graesse (3) in his Tresor 
de Livres Rares et Precieux ou Nouveau Dictionnaire Biblio- 
graphique agrees with Bjrunet on these various points except in 

“ One of our correspondents has called our attention to a similar use of 
Roman numerals, on recent numbers of Italian publications, to record the 
years of Mussolini’s dictatorship. His prophecy that ere long this practice 
also would disappear seems well on the way to fulfillment. 
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questioning the nuniber of plates/ noted is stared 
by Pritzel to be only twenty-four. The catalogue card of the 
Library of Congress is ambiguous; Though it states that, the 
book appeared in four parts during 1803-1806, the date of pub- 
lication of the whole is given as 1808. The copy of the volume 
in the library of W. G. Farlow at Harvard University contains 
in his writing the statement that the last part appeared in 1806. 
That year is given also by Edith Wycoff (6), librarian of the 
Lloyd Library, in her Bibliography Relating to Botany Exclusive 

On troiw chez le meme JLlhraire les Omrages suwans du 
imme Auteur, 

Synopsis mctliodica fungorum, 8. Gottingae i8oi. irjfr. 

0])servatIoncs mycologicse , cuin fig. color, pars I. etil. 8. Lips. 1798-99. 22 fr. 
Iconcs ct descrip tioiies fungorum minus cogiiitorum, 4. Lips. 1798. 24 fir. 

Conunentalio de fuiigis clavccformibus, cum fig. color. 8. Lips. 1797. 8fr. 
Commentarius Scliaefferi fungorum Bavarim indigenorum icones pictas 
iilustraiis, 4. Erlangm 1800. gfr, 5 oc. 

SchacfTeri fungorum qui in Bavaria ct Palatinatu circa Batisbonam nas- 
cuntur ieoiies coloi% Editio nova , cur. Persoon, 4, Ei'langee 1800, 

, 4 Yol. 24 ofr. 

Fig. 2 . Advertisement on page 2 of the colored paper covers of fascicles 1, 
2 , and 4 . Reproduced here because it provides a check list of most of Per- 
soon’s other books, and is interesting in that it shows the moderate prices at 
which these great rarities were once sold. Two-thirds actual size. 

of Floras. In her paper, Curtis G. Lloyd inserted a note which 
says “Persoon’s Icones Pictae Fungorum, Icones et Descriptiones 
Fungorum, and Observationes Mycologicae are among the rarest 
works. M. Paul Klincksieck told me that in his thirty years^ 
search for these works he had not secured copies. The volumes 
in the Lloyd Library were purchased at the sale of Oudemans’ 
books, after his death.” ^ 

A letter recently received from E. W. Mason of the Imperial 
Mycological Institute at Kew states that the catalogue of the 
library of the British Museum of Natural History gives the dates 
of publication of the Icones Pictae Specierum Rariorum Fungo- 
rum as 1803-1806. He says further that the copy of the book 
^ The death of Oudemans occurred in , 1906 . 
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in the library of the Royal Botanic Gardens was not acquired 
until 1929. These bibliographical records would seem to indicate 
clearly that the book is rare, and that complete copies, including 
the fourth fascicle, have long been comparatively unavailable for 
consultation. 

In response to our questionnaire, which sought to determine 
the number and condition of copies in North American libraries, 
replies were received from nearly seventy-five mycologists and 
librarians. Though these revealed that the volume is somewhat 
less rare in the United States than had been supposed, the more 
or less incomplete condition of all the copies was a distinct sur- 
prise. Ignoring a few fragments which contain less than the first 
three fascicles, we have located twenty copies of the work in 
North America. Twelve of these have all the text and plates 
of the four fascicles in the original. In the other eight the whole 
fourth fascicle was found to be lacking. 

Unfortunately, the heavy, colored paper covers, in which the 
fascicles were issued, were discarded in almost all cases by 
librarians at the time of binding. In no single specimen of the 
book known to us were all of them retained. In three American 
copies, the covers of fascicles 1-3 inclusive are intact, and in one 
of these the front half of the cover of the fourth fascicle is also 
present. This copy is at the Academy of Natural Sciences of 
Philadelphia, and is the most nearly complete specimen of the 
book thus far encountered. It is the only one in which all four 
title pages are present in the original. Two other copies are 
outstanding in being the only ones in which page 4 of the cover, 
bearing the table of contents, was preserved for all four fascicles."^ 
Not one of the twelve known copies of fascicle 4 has the entire 
cover in which it was issued. In two of the twelve, the back 
portion of the cover bearing the table of contents was retained, 
and in two others the front portion carrying the title page was 
saved. One of these two examples of the title page exists in the 
volume in the Library of Congress; the other is that in the 
Academy of Natural Sciences of Philadelphia. They both un- 

* In one of these copies these tables of contents were cut out of the covers 
and pasted side by side on a single sheet of paper. The other copy has the 
pages in the original condition (fig, 3). 
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questionably bear the date 1808. For complete verification of 
the point a photograph of the title page is reproduced here 
(fig. 1). We are informed by E. W. Mason that the fourth 
fascicle in the library of the Royal Botanic Gardens at Kew also 
contains this title page with the date 1808. We have no reason 
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Aecidium aquilegio?. Aecidiede i'ancoljie, pageSB, plancheXXKf. 

Aegerida pallida. Aegcrite pale , p. 5o , pL XXI. 

Agaricm 'venosus. Agaric veineux , p. if|() , pL XIX. 

Agaricus 'Vulgaris. Agaric vulgaire , p. 47 , pi. XIX. 

Diderma sbel^re, Didfenne etoile, p ..66 , pi. XXIII. 

Hydnum rufescens. Hydne roussatre , p. 45 v pi- XIX. 

Isaria umbrina, Isarie ombrin^e, p. 5r, pi. XXI. 

jLeotia mitrula. Leotie- mitriile , p. pi. XXII. 

Peziza repanda. Pezize ondulee, p. 49i pl* XX. 

Physarum contextum. Physarie entrelace, p. 55, pL XXIH. 

Spltairia biformis. Spheric biforine, p. 6 l , pi. XXIV, 

Sphceria cirrosa. Spheric cinheusc , p. 60 , pi. XXIV. 

Sphceria duhia. Spheric douteuse, p. 48.j pl- XX. 

Sphceria fimeti. Spheric fimetairc, p.63, pi. XXIV. 

Sphceria inquinans. Spheric noircissante , p. 6 a, pi. XXIV. 

Sphferia podoides. Spheric podoide, p. Sg, pi. XXIV. 

Sphceria populina. Spheric du peuplier , p. So. , pl. XXI. 

Sphceria 'ventricosa. Spheric ventrue, p. 64 , pl. XXlV. 

Stilbum citrinum. Siilbe citron , p. 55? pl. XXII. 

Uredo confluens. Uredo couflueitte, p. Sy, pl. XXllI. 



A STjRASBOURO, DE LTMPRIMERIE D'AMAND KOENIC. 


Fig. v3. Table of contents on page 4 of the colored paper cover of fascicle 4. 
Photographed by J. T. Barrett from the University of California copy, which 
contains the only perfect example, of this page known to us. Actual size. 
The imprint at the bottom shows that the fourth fascicle was printed at 
Strasbourg. The preceding three were printed at Paris. 
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to think that copies were distributed earlier, bearing the date 
1806. Doubtless, the repeated mention of that year in the 
bibliographical literature resulted from the fact that, the first 
three fascicles having been published at yearly intervals from 
1803 to 1805, it was assumed, in the absence of information to 
the contrary, that the fourth had followed in 1806. 

Though no single copy of the book, as yet encountered, has 
been found to embrace complete specimens of all four fascicles, 
study of a considerable number of copies has made it possible to 
provide the following information with the conviction that it is 
correct in detail. 

The first fascicle, as distributed, clearly included within its 
colored paper cover pages 1-14, plates 1-6 and three additional 
leaves. One of these extra leaves is of the nature of a binder’s 
title page. It is printed in large letters on one side only with 
the following words: Tcones Pictae Rariorum Fungorum. — 
Figures Coloriees de Ghampignons Rares. Though some libra- 
rians have used this for a title page, have written the name of 
the author on it, and have added information concerning the 
dates and places of publication, the page, as printed, bore no such 
data. The second leaf carries the preface, and stands between 
the binder’s title page and the first page of the text. The prefa- 
tory material begins with the heading ‘Traefatio” on one side 
of the sheet, and ends with the words “Dabam Parisiis, mense 
Aprili. 1803. C. H, Persoon” on the other. The third extra leaf, 
bearing in large letters the words' '‘Figures Coloriees” only, was 
clearly provided to stand before all the plates of the volume when 
these should finally be brought together at its end. 

The second fascicle consisted of pages 15-28, plates 7-12, and . 
a single additional leaf printed on one side only with the words 
“Figures Colorizes de Champignons Rares. Seconde Livraison” 
(fig. 4). This was provided to serve as a half-title page for the 
fascicle. 

The third fascicle included pages 29-44 and plates 13-18. 
Though a half-title page, bearing the words “Figures Coloriees 
de Champignons Rares. Troisieme Livraison,” should have been 
issued, we have failed to find a single specimen of it in any of the 
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twenty known American copies of the book. We now question 
whether the page was ever printed.^ 

The fourth fascicle comprised pages 45-64, plates 19-24, and 
a half-title page inscribed '‘Figures Coloriees de Champignons 
Rares. Quatrieme Livraison.” 

When the four fascicles were assembled for binding as a single 
volume, they might well have been retained as units inside their 
individual covers, without rearrangement of their contents. Had 
this procedure been generally, adopted all the uncertainty which 
has existed would have been avoided. Each fascicle would then 

FIGURES COEORlfiES 

■■ D E ■ 

CHAMPIGNONS HARES. 


SECONDE LIVRAISON. 


Fig. 4. ■ Half-title page of fascicle .2. In the bound volume it stands 
properly between pages 14 and 15 of the text. Two-thirds actual size. 

have had its own title page and separate table of contents. The 
usual method consisted, however, in assembling all the pages of 
the text as a single series followed by all the plates. This 
arrangement would have proved satisfactory also, had all the 
covers been retained, since the tables of contents give indication 
of the exact limits of the several fascicles in the text and show 
which plates were issued with each fascicle. The dates of pub- 
lication would also have been clear. Though not wholly neces- 
sary, retention of the half-title pages to mark the line between 
fascicles in the text would have made further use of these items 

® Our suspicion that this sheet was not issued has been strengthened on 
learning of its absence in a copy of fascicle 3 with uncut leaves at the Univer- 
sity of Michigan. If the sheet is discovered by one of our readers we would 
appreciate greatly being informed of the fact. We should like to learn also 
of the location of additional copies of the book. 
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also. As no title page was provided to serve for the whole 
volume, and as there is no general index or table of contents, it 
was imperative that all the covers be saved. While the position 
of the covers in the bound volume is not of great consequence, 
the ideal arrangement would seem to be that in which the four 
title pages are grouped together preceding the text and the four 
tables of contents are assembled following the plates. 

In order that the student desiring to consult the book may 
readily locate a nearby copy of it, we provide below a list of 
American libraries in which the volume is known to exist. The 
arrangement is geographical. It will be noted that the copies 
are located chiefly in the northeastern United States in the older 
institutions. We realize, of course, that the list is probably not 
wholly complete. In particular, it is likely that volumes in the 
possession of private collectors have been missed. 

Massachusetts Horticultural Society, Boston, Massachusetts 
Boston Society of Natural History, Boston, Massachusetts 
Farlow Library, Harvard University, Cambridge, Massachu- 
setts j , 

Biological Laboratories, Harvard University, Cambridge,. 
Massachusetts 

Brown University, Providence, Rhode Island 
New York Botanical Garden, New York City 
Cornell University, Ithaca, New York 

Academy of Natural Sciences of Philadelphia, Philadelphia, 
Pennsylvania 

Library Company of Philadelphia, Philadelphia, Pennsylvania 

Library of John A. Stevenson, Bel tsville, Maryland 

Library of Congress, Washington, District of Columbia 

University of North Carolina, Chapel Hill, North Carolina 

Lloyd Library, Cincinnati, Ohio 

University of Michigan, Ann Arbor, Michigan 

University of Chicago, Chicago, Illinois 

Missouri Botanical Garden, St. Louis, Missouri 

State University of Iowa, Iowa City, Iowa 

Iowa State College, Ames, Iowa 

University of Minnesota, Minneapolis, Minnesota 

University of California, Berkeley, California 
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in nineteen of these twenty copies, all four fasGides are now 
present. In seven of them the fourth fascicle is our photographic 
reproduction. The copy at the University of Michigan is in the 
library of Howard A. Kelly. That at the University of Minne- 
sota is in that of E. W. D. Holway. The copy at the Academy 
of Natural Sciences at Philadelphia belonged earlier to B. M. 
Everhart, not, as might be supposed, to Schweinitz, whose her- 
barium is located there. Our attention has been called by Dr. 
F. W. Pennell to Benedict’s account of Schweinitz’s botanical 
library in Bartonia (16: 14~19. 1935) which indicates that 

Schweinitz did not own the leones Pictae though he had four 
other books by Persoon. As Schweinitz and Persoon were con- 
temporaries the point is of some interest. 

Cornell University, 

Ithaca, New York 
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ALLESCHERIA BOYDII AND MONOSPORIUM 
APIOSPERMUM 1 


C. W. Emmons 
(with 9 figures) 



In 1922 Dr. C. L. Shear (5) published in this journal a descrip- 
tion of a fungus isolated by Boyd and Crutchfield (1) from 
mycetoma of the foot. He named the fungus Allescheria Boydii 
and described an ascocarpic as well as byssoid and coremial 
conidial stages of development. This pathogenic fungus appar- 
ently has not been recognized since its original isolation although 
the name has been used in one instance (2) to designate a fungus 
similar except for the lack of ascocarps. Monosporium apiosper- 
mum Sacc. 1911, on the other hand, has been isolated from 
numerous cases of mycetoma. It bears a close resemblance to 
A, Boydii, but the similarity seems to have attracted little 
attention. 

Recent observations in this laboratory demonstrate that A, 
Boydii is the ascocarpic form of ilf. apiospermum. Both fungi 
are etiologic agents of mycetoma of the foot, a mycosis character- 
ized by swelling of the foot with sinus formation. The pus from 
a draining sinus contains small white granules composed of closely 
interwoven and radiating hyphae. Both fungi are gray byssoid 
molds, becoming olivaceous to brown with age and the formation 
of very numerous ovoid to egg-shaped or clavate conidia which 
are borne on simple or branching conidiophores. Coremia may 
or may not be formed. Several of the reported strains of M. 
apiospermum produced sterile sclerotia. In A. Boydii the corre- 
sponding structures are fertile ascocarps. 

The fungus has a wide geographical distribution. The first 
strain of M. apiospermum known from Canada was isolated, by 
Shaw and Macgregor (4) and described in detail by Dowding (3). 
It was received in this laboratory in December 1936 through 

1 From the Division of Infectious Diseases, National Institute of Health. 
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the courtesy of Dr. Dowding and has been carried in the culture 
collection since that time. During this interval important 
changes in its growth characteristics have occurred. Dowding 
observed that, unlike some isolates of the fungus, sclerotia were 
not produced by this strain. This was the case when the fungus 
was received from her, but in 1942 sclerotium-like bodies were 
observed in cultures. In subsequent transfers these structures 
appeared in increasing size and numbers and upon examination 
they were found to be fertile ascocarps. The ascocarps and 
ascospores resemble those described by Shear for A . Boydii ex- 
cept that the upper limit of size he reported has not been reached 
by any of the ascocarps riieasured. The conidia are like those 
reported by Shear ior A. Boydii diS well as like those characteristic 
of M: apiospermum. Coremia, as described by Shear, are rarely 
found and then only in rudimentary form (fig. 1) in recent 
cultures of the Canadian strain although Dowding observed and 
described typical coremia at the time she studied it. 

Many of the lower Ascomycetes, when carried in culture for 
years, lose the ability to produce ascocarps. This has occurred 
in the case of Dr. Shear’s original strain of A. Boydii which, in 
this laboratory, has for many years produced only conidia of the 
M. apiospermum type. It appears probable that this ability, on 
the contrary, was acquired by the Canadian strain or that it 
reappeared. The possibility that the ascocarpic fungus was a 
contaminant seems remote since no other aseogenous strain of 
AUescheria has ever been carried in this laboratory. Three other 
strains of M. apiospermum cdsned in culture 7-10 years have not 
shown this method of sporulation. 

In order to determine unequivocally whether the ascocarps 
observed in this old laboratory strain of M. apiospermum actually 
belonged to that fungus 150 single ascospores and 179 single 
conidia were isolated. This was accomplished by manipulations 
carried out for the most part within the field of view of a dis- 
secting microscope under a magnification of 43 diameters. wSmall 
drops of sterile water were placed on the surface of cornmeal agar 
in a Petri dish. A single ascocarp was isolated, placed upon the 
agar surface, washed in a drop of water, then with a fine needle 
rolled across the agar surface from drop to drop of water, always 
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in the field of view of the microscope, until it was washed free of 
conidia. It was then removed to the agar surface in another 
Petri dish where it was crushed between two needles and the 
liberated ascospores were spread over the surface. This dish 
was incubated at 30° C. for 24 hours at which time most of the 
ascospores had germinated Isolated germinated ascospores were 
picked out with a fine needle under the dissecting microscope and 
transferred to agar slants. Four ascocarps were used in making 
150 ascospore isolations. Germinated ascospores were definitely 
differentiated from any conidia- which might have been carried 
over by accident on the perithecium by their elliptical shape, 
pointed ends and manner of germination which were still apparent 
at the time the transfer was made. AW isolations from ascospores 
were alike. 

The isolations from conidia were made by spreading over the 
surface of cornmeal agar plates a suspension of conidia taken from 
a young culture in which ascocarps had not yet appeared. Some 
conidia germinated in eight hours and after twenty hours nearly 
all had developed a bfanchirig mycelium. Single germinated 
cbnidia were picked out under a dissecting microscope in the 
manner described above for ascospores. All conidial isolates 
w6re alike. 

Cultures made from the two types of spores produced colonies 
identical in appearance and in the production of conidia and 
ascospores. Both spore forms belong, therefore, to one and the 
same fungus. Since single sfJores invariably produced colonies 
bearing ascocarps in abundance the fungus is homothallic. 

Except for the presence of ascocarps this strain is typical of 
other strains of M, apiospermum which have been described in 
reports and which have been studied in this laboratory. On corn- 
meal agar the aerial hyphae are scanty, gray and decumbent. 
The colony becomes brownish with the formation of conidia and 
ascocarps which, on this medium, are borne in most cases below 
the agar surface (fig. 2). On acid dextrose agar ^ growth is 
abundant, floccose, mouse-gray, and the conidia and ascocarps 
are borne in profusion on the aerial mycelium and on the agar 
surface. 

2 Modified Sabouraud’s agar: dextrose 4%, Difco neo-peptone 1%, agar 
2%, pH 5.6. 
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Fig 1 Rudimentary coremium on dextrose agar; 2, conidia borne below 
the surface ^ The corLeal agar; 3 and 4, young ascocarp with external 
ascogonial hypha persisting: 5. section of young “37',““' 

plex external to perithecium; 6. ripe ascocarp and ascospores, ^ 9’3"n 

Lall ascocarps with asci visible through the penthecium; 8, t^o voung 
froni*a crushed^ascocarp. 
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The conidia (figs. 1, 2) are borne single (rarely in groups or 
serially on the same conidiophore) at the tips or laterally on 
simple or branched conidiophores which vary greatly in length. 
They are elliptical, egg-shaped or clavate, occasionally sub- 
globose, and have a truncate base. The walls are somewhat 
thickened and brown. The conidia vary greatly in size (3.5-6 
XS-lO^i), the measurements made in this laboratory being 
slightly less than those reported by Shear and Dowding. 

The ascocarp is initiated by a coiled ascogonium. No differ- 
entiated antheridial cell could be definitely distinguished. The 
ascogonium remains visible for some time at one side of and 
external to a mass of small pseudoparenchymatous cells which 
produce the ascocarp (figs. 3, 4, 5). The first ascocarps to 
develop in a culture may reach a diameter of 130 m (fig. 6) which 
IS smaller than the maximum size reported by Shear (200 n). 
Ascocarps which develop later or under crowded conditions may 
mature when only 50 n in diameter. The cleistocarpous peri- 
thecium is brown and is composed of a few cell layers so thin 
that asci and ascospores can be seen by transmitted light through 
the perithecium (figs. 7, 9). The asci are at first clavate (fig. 8), 
becoming subglobose with the development of the eight asco- 
spores (fig. 7). They are so fragile that they are difficult to 
emonstrate in crushed mounts. The ascospores are elliptical 
with slightly pointed ends (fig. 6). The walls are faintly brown. 
In the Canadian strain they measure 4-4.5 X 7-7.5 ju. 

The author gratefully acknowledges an opportunity to show 
t IS fungus to Dr. C. L. Shear and discuss it with him. 

summary 

A strain of Monosporium apiospermum, when isolated from 
mycetoma of the foot, yielded only conidia. After it had been 
ca lie in cultuie for six years it began to produce ascocarps 
w ^ were identified as those of Allescheria Boydii, Production 
o oth conidia and ascospores in cultures derived from single 
conidia and single ascospores proved that the two spore forms 
eong to one fungus, that A. Boydii is the ascocarpic stage of 
M. apiospermum, and that it is homothallic. 

Bethesda, Maryland 
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Note 

In the preparation of this article the writer overlooked an 
important paper (Jones, J. W. & Alden, H. S., Maduromycotic 
mycetoma (Madura foot). Report of a case occurring in an 
American negro. Jour. Am. Med. Assoc. 96: 256-260. 1931) 

in which an unusual strain of Scedosporium apiospermtm {A, 
Boydii ?) was isolated. In the mycological section of the report, 
prepared in collaboration with Dr. F. D. Weidman, it was re- 
ported that sclerotia-Iike bodies found in cultures were perithecia 
containing spores. Probably because cultures of a suitable age 
were not examined asci were not observed. “It is evident that 
the fungus in question reproduces by means of spores not con- 
tained in asci or basidia and therefore must be classified as a 
Hyphomycete.” Allescheria was not mentioned. 


ISOGAMOUS SEXUALITY IN A NEW STRAIN 
OF ALLOMYCES 1 

Harold E. Teter 
(with 3 figures) 

INTRODUCTION 

_ Ever since the discovery by Kniep in 1929 of sexual reproduc- 
bon and alternation of generations in the water mold, Attomyces 
has been considerable interest in the whole genus. 

Hatch (1933) found an Identical cycle to be present in a 

considered by him to be Butler’s H. In both species 

gametophyte plants grew from swarmers released upon germina- 
tion of the resistant sporangia of the sporophyte plant. Aniso- 
pmetes leleased from the gametangia on the gametophyte fused 
m pairs to form ^zygotes which developed into sporophytes. 
Zoospores derived from thin-walled sporangia on the sporophyte 
grew directly into new sporophytes. 

strait'Trth'^r?^^ a"' e^ist 

nass th ^^^‘■^“entioned species which commonly 

P through a short cycle involving the sporophyte onlv the 
gametophyte being omitted altogether. In these cases the 
swarmers released from the resistant sporangia grow directly into 
new sporophytes. A third type of life history involving cyst 

T" The nature of 

the life cycle in A. momliformis, a species discovered by Coker 

an raxton ( 1926 ), was found by Emerson in 1938 to be of this 

for' . Emerson did not describe this cycle in detail 

yered by him in the species he later named A. cystogenus.^ 

of Botany, University of Michigan, 

1938^b" type of cycle in 

Indoh (1940) find in flan a Tf ’ In the interim, 

the same as Serlls matrir to be 

neomoniliformis. His name theref ® ^ ®P‘^ties calling it H. 
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The most complete discussion of these three types of life cycles 
is to be found in Emerson’s 1941 paper. Here, he calls them the 
EuallomyceSy Br achy allomyces, and cycles, respectively. 

The Cystogenes cyde is described by Emerson as consistiiig of 
a type of diplanetism within a short cycle. According to him 
the swarmers which leave the resistant sporangium are large, 
biflagellate, and quickly encyst. From these cysts uniflagellate 
swarmers, typically four in number, are said to emerge. These 
"'secondary R. S. swarmers” are then reported to develop directly 
into normal sporophyte plants. 

McCranie (1942), studying the same Burma 1-B strain with 
which Emerson did most of his work, contradicted Emerson on 
two important points. Firstly, he claimed a complete absence 
of flagella in the primary R. S. swarmers. Secondly, he claimed 
to have observed the secondary swarmers fusing in pairs to form 
biflagellate zygotes from which sporophyte plants developed. 
McCranie also emphasized the irregularity in size of the cysts and 
of the variable number of swarmers emerging from them. 

In an attempt to resolve these points of variance regarding 
A, cystogenus and further to study this very interesting type of 
cycle, the present writer has been conducting observations on 
strains of two cyst forming species. Although this study is not 
complete, it is felt that the results obtained thus far are of suffi- 
cient significance to warrant this preliminary report. 

MATERIALS AND METHODS 

The two fungi which are the objects of the present investiga- 
tion are Allomyces cystogenus Emerson and a new strain from 
Trinidad which resembles, in many respects, A. moniliformis. 
The material of A. cystogenus was from a sub-culture of the 
Burma 1-B strain first isolated by Emerson and used by him for 
most of his work on the cyst forming cycle (1941: 84). It was 
sent by him to Dr. F. K. Sparrow, who gave it both to McCranie 
and to the author. The strain is remarkable for the ease with 
which its resistant sporangia can be induced to germinate. 1 he 
Trinidad fungus was isolated by Dr. F. K. Sparrow from dry 
soil brought to him by Dr. W. R. Taylor from a rice paddy near 
the asphalt pits of Trinidad, B. W. I. 
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Observations were made on material mounted in hanging drop 
cultures. In the cyst-forming species of Allomyces the resistant 
sporangia are strongly deciduous. It was a simple matter, there- 
fore, to draw into a capillary tube some of these bodies which 
had fallen to the bottom of old water cultures and to transfer 
them to cover slips. These slips were then inverted onto glass 
rings to form hanging drop cells. The Burma 1-B strain needed 
no further inducement to germinate, and the whole process was 
watched many times as it occurred in these cells. This method 
differed somewhat from Emerson’s, who, apparently, used re- 
sistant sporangia taken from pure agar cultures. It differed 
from McCranie’s with respect to the use of hanging drops. 
McCranie placed his material directly on microscope slides with 
supported cover slips over the top. 

With the Trinidad strain, germination of resistant sporangia 
was induced by placing them in fresh water in a watch glass and 
leaving them at 4° C. for a day or two. The watch glass was 
then brought back to room temperature and some of the resistant 
sporangia removed to cover slips, where they were dried down 
for a day or more before wetting and mounting in hanging drops. 
Even then, germination was uncertain, so that some phases of the 
cycle were seen only once or twice. 

All the molds were grown in boiled hemp seed in sterile water. 
The cultures were unifungal and reasonably clean. No attempt 
was made, however, to rid them of bacteria. 

OBSERVATIONS ON AN ALLOMYCES FROM TRINIDAD 

As previously stated, the resistant sporangia of this species are 
not easily induced to germinate, and, although all stages in the 
life history were observed, some of them were seen only once or 
twice. There was no indication, however, that the observed 
behavior was anything but typical. 

The most remarkable feature of this strain was that so far as 
could be determined all of its swarmers were completely devoid 
of flagella. They moved about in a weakly amoeboid fashion, 
never getting far from their place of origin. In asexual repro- 
duction the thin-walled zoosporangia developed escape papillae 
which deliquesced to form pores through which the amoeboid 
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zoospores emerged. These spores were comparable in size (8 X 
and generar appearance to other swarmers of the genus, 
but no flagella could be seen either in living examples or in ones 
which had been killed and stained. Their movements were far 
less effectual than the amoeboid locomotion often resorted to by 
the flagellate swarmers of other species. Although the swarm 
period of these zoospores was probably of normal duration they 
usually failed to progress more than three or four hundred microns 
before encysting and sending out rhizoids. 


Repeated emergence of encysted zoospores seemed to be of 
normal and frequent occurrence. It was also found that even 



Fig. 1. The Trinidad isolate of Allomyces, a. The germinating resistant 
sporangium. The contents have swelled out and formed two escape papilla. 
b. Cysts formed by the amoeboid '‘primary R. S. swarmers.” 


after a fairly extensive rhizoidal system had developed on the 
encysted zoospore, a somewhat undersized swarmer might emerge 
from the cyst and go through another period of amoeboid swarm- 
ing before again encysting. After emergence the empty cyst wall, 
with or without rhizoids, was always left behind. 

This phenomenon of repeated emergence, although common 
among certain other water molds, is apparently of less frequent 
occurrence in Allomyces, The only previous record of such be- 
havior in encysted and ungerminated zoospores, known to the 
writer, is to be found in the plate accompanying Coker and 
Braxton’s paper (1926) describing A. monilifor?nis. This figure 
shows what is labeled as a spore ''escaping from cyst.” The text, 
however, makes no mention of this and describes the zoospores 
as monoplane tic. Emerson (1941) notes this as a discrepancy 
between the text and figure and concludes that what Coker and 
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Braxton actually saw was cyst formation by planonts derived 
from resistant sporangia. In view of the frequency with which 
repeated emergence was observed in the Trinidad strain it would 
seem that the Coker and Braxton figure does, in fact, refer to 
zoospores. Likewise, the designation of “monoplanetic” is cor- 
rect, for repeated emergence is not true diplanetism in the 
commonly accepted sense of the term. The Saprolegniaceae, for 
instance, are considered truly dipianetic because in some genera 
the swarmers regularly form, as an essential part of the life 
history, cysts which give rise in turn to secondary swarmers 
different in their morphology from the primary ones. In cases 
of repeated emergence, on the other hand, a spore which would 



Fig. 2. Trinidad isolate oi Allomyces, c. A cyst formed by a “primary 
R, S. swarmer.” d, e. First amoeboid gamete escaping from cyst. /. Third 
gamete starting to escape, g. Fourth gamete emerging. Empty cyst left 
behind, hf i, j. Stages in the fusion of two gametes, k. Typical aspect of 
zygote. I, m. Irregular shapes sometimes assumed by zygote in its amoeboid 
movement, n. Encysted zygote putting out a germ tube. 

normally encyst and develop directly into a new plant fails to do 
so, due to special conditions such as starvation. Instead, the 
protoplasm organizes itself once more as a swarmer (or swarmers 
in some species) and emerges to seek further for a suitable sub- 
strate. A good example of such repeated emergence is to be 
found in Sparrow’s paper (1931) on Pythium adhaerens. In the 
Trinidad strain, the term ^‘repeated emergence” can be used only 
in referring to those cases where the new swarmer emerges before 
any rhizoids have formed. The functioning of tiny germlings as 
zoosporangia has been reported by Emerson (1931) for all species 
of AUomyces. 
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Although the amoeboid, non-flagellated nature of the zoospores 
in the Trinidad fungus gave every appearance of being a normal 
manifestation, it seemed possible that, as has been found to be 
the case in other water fungi, environmental factors might be 
responsible. To check this possibility two series of cultures were 
started, one of a North Carolina strain of A, moniliformis'^ and 
one of the Trinidad strain. Sterile water from the same flask 
was poured into identical dishes. The same number of boiled 
hemp seeds was introduced into each, and each was inoculated 
by placing a tuft, of fungous filaments near the seeds. The two 
series of cultures were kept side by side to eliminate the possi- 
bility of temperature difiFerentials. Growth in both cultures 
seemed normal and vigorous. After eleven days, filaments were 
removed from both cultures and placed in hanging drops. The 
thin-walled sporangia of the North Carolina material gave rise 
to normal, flagellated zoospores. Those of the Trinidad strain 
produced only amoeboid types. 

The sequence of events in the germination of the resistant 
sporangium of the Trinidad fungus was followed. The first .sign 
of germination is the appearance of a longitudinal split along one 
side of the outer pitted sporangial wall. The sporangial con- 
tents, covered by the thin, inner wall, swell out through this 
opening to form a structure about double the original volume. 
The outer wall remains, clasping this enlarged structure on one 
side (fig. 1, a). Soon escape papillae form which, upon maturity 
of the structure, deliquesce simultaneously. Through the open- 
ings thus produced the fully formed planonts escape rapidly. 
These planonts are what Emerson calls the R- S. 

zoospores.” They are without flagella and average about 11.5 ^ 
in diameter when spherical. When in motion they are ellip- 
soidal. Their movement is strongly amoeboid. They are, in 
fact, capable of more effective movement than any of the other 
types of swarmers observed in this strain. Their activity is short 
lived, however, for they soon round up and encyst (fig. 1, &). 
Oftentimes the first ones to emerge have already encysted before 

3 This is the North Carolina strain 3 of Emerson (1941). It was given to 
the writer by Dr. F. K. Sparrow, who obtained it from Dr. J. N. Couch. 
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the last ones escape. The cj'sts may either remain quiescent for 
several hours, or they may germinate within an hour. 

These cysts are, in reality, miniature gametangia. Each 
forms a single exit papilla (fig. 2, c) which deliquesces to allow 
the escape of four isogamous amoeboid gametes (fig. 2, d-g), 
each typically about 9.5 X 6.5 fi- They emerge from the cyst 
singly and crawl about with an extremely weak amoeboid motion 
in the immediate vicinity of the exit pore. It may take several 



Fig. 3. Stained planonts of Allomyces cystogenus. o, p. Zoospores stained 
by the wet gentian violet method, sh. Structure possibly corresponding to 
“side bodies” found by Gouch and Whiffen in Blastocladiella. q, r. Gametes 
stained by the wet gentian method, is of normal size for gametes, L 

Zygotes stained by the dry gentian violet technique. In the nuclei have 
not 3 'et completely fused. 7ic. Nuclear cap. nu. Nucleus bl. Blepharo- 
piast. ii. Zygote stained by wet safranine. v, w. Zygotes stained by the wet 
gentian violet method. 

minutes for a gamete to progress a single length forward. All 
of the forty or more cysts from a single resistant sporangium 
germinate simultaneously. As a result, the numerous gametes 
thus released soon become so thoroughly intermingled that it is 
impossible to trace with certainty the place of origin of any 
particular gamete. It cannot be definitely said, therefore, 
whether or not gametes from a given cyst are compatible. Pre- 
liminary observations seem to indicate that they are not. 

As the gametes move weakly about they come together in pairs 
and fuse (fig. 2,^-j), a process which may be accomplished 
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smoothly and quickly or be a more protracted one involving- mucli 
preliminary contracting and jerking. Because of the limited 
powers of locomotion of the gametes it is often a matter of a few 
hours before all have found mates. The zygotes (fig. 2,.k-in) 
are similar in size, appearance, and behavior to the ordinary 
zoospores formed in the thin-walled zoosporangia. They undergo 
a period of weak amoeboid locomotion after which they come to 
rest, encyst, and put out a germ tube (fig. 2, n)- In this manner 
a new generation is established. One or two cases of repeated 
emergence of the zygote were observed. 

The life cycle of the Trinidad strain of Allomyces can be sum- 
marized as follows: The mature plant produces two kinds of 
reproductive structures, (A) thin-walled zoosporangia, and (B) 
thick-walled resistant sporangia, 

A. The zoosporangia give rise to numerous amoeboid zoospores, 
each of which may grow into a new sporophyte plant, with or 
without passing through repeated emergence first. 

B. The resistant sporangia can survive drying and serves, 
therefore, to carry the species through periods of adverse environ- 
mental conditions. 

1. When resistant sporangia finally germinate, amoeboid ‘‘pri- 
mary R. S. swarmers” are produced. 

2. These swarmers quickly encyst, the cyst constituting a much 
reduced gametophyte. 

3. Each cyst discharges four equal-sized, non-flagellated gam- 
etes. . ■ ■ 

4. The gametes fuse in pairs to form zygotes. 

5. After a swarm period the zygotes may encyst and go through 
repeated emergence or more commonly, germinate directly into 
new sporophyte plants. 

One further feature of interest was noted. It was repeatedly 
observed that mycelia of the Trinidad isolate exhibited a capacity 
for conserving protoplasm in severed hyphae. This has fre- 
quently been observed not only in this species but in the others 
of the genus as well. It is probable that many workers must 
have seen this phenomenon but apparently none has recorded it. 
When filaments of the fungus are removed from a hemp seed and 
placed in a hanging drop they have, of course, been cut off from 
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their food supply. Furthermore, the coenocytic hyphae have 
been severed near the base and a certain amount of protoplasm 
runs through the broken end. This ‘‘bleeding’’ is not as extensive 
as might be expected, however, for the plant is able to retain a 
surprisingly large proportion of its protoplasm. The pseudosepta 
are probably an important factor in checking the escape of the 
hyphal contents, for one often sees concentrations of proto- 
plasmic material crowded on one side of a septum. At all events, 
the plant is left with much of its protoplasm and included food 
reserves (mainly fat globules) still intact. In some instances its 
reaction to this injury may be the production of numerous new 
hyphae which seek out possible sources of nutrition. Usually, 
however, the tendency of such injured hyphae is to conserve the 
now isolated protoplasm by drawing it together into several 
chumps within the filament, each of which subsequently develops 
into a zoosporangium. These sporangia may be terminal or in 
chains, as is typical of the species, or they may be intercalary 
and isolated from one another. This ability of protoplasmic 
fragments under certain conditions to form zoosporangia is of 
obvious survival value to the fungus. 

Definite identification of the Trinidad fungus with an already 
described species has been avoided. In general morphology it 
closely resembles Allomyces moniliformis Coker & Braxton (1926). 
Its pointed resistant sporangia, its zoosporangia of variable 
length, and its Cystogenes type of life history would place this 
fungus in the Coker & Braxton species. The amoeboid planonts 
of the Trinidad strain, however, set it apart from this and all 
other species of Allomyces, Nevertheless, the writer hesitates to 
erect a new species on this single character until further experi- 
mentation and observation establish beyond question that under 
no conditions are flagella ever formed. Should it be found 
possible to induce the formation of flagella, the strain could be 
considered to be no more than a variety of A. moniliformis. 

CONFIRMATION OF ISOGAMY IN ALLOMYCES CYSTOGENUS 

The life cycle of Allomyces cystogenus (Emerson’s Burma 1-B 
strain) proved to be in every way similar to that of the Trinidad 
fungus save for the fact that the swarmers were flagellate. As 
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already described by both Em (1938, 1941) and McCranie 
(1942), the outer wall of the resistant sporangium splits, usually 
across the rounded end and down each side. The protoplasmic 
contents within the elastic inner wall then swell out through this 
‘split and soon form escape papillae. Some cases were observed 
in which the contents slipped completely free of the outer wall 
of the resistant sporangium and assumed a spherical form out in 
the water. The “primary R. S. swarmers” are released upon the 
deliquescence of the papillae. 

The planonts which emerge from the resistant sporangia are 
typically of rather uniform size, averaging, when spherical, 11.5 g 
in diameter. At times, especialiy when there was reason to sus- 
pect that the oxygen content of the water was low, the planonts 
were very unequal in size, ranging from seven to over thirty 
microns in diameter. Since McCranie observed his material 
under a supported cover slip, where the w^ater would probably 
be poorly supplied with oxygen, it is not surprising that he con- 
sidered variability in size to be typical of these swarmers. It is 
likewise understandable that Emerson should have found uni- 
formity to be the rule, Tor he transferred his niaterial from pure 
agar cultures directly to hanging drops where an abundance of 
oxygen would be available. The presence or absence of flagella 
on these swarmers seems, likewise, to be conditioned by culture 
methods. Emerson found them uniformly biflagellate whereas 
McCranie asserted that they were amoeboid and lacked flagella 
completely. The writer, with methods which might be consid- 
ered to be intermediate between the others so far as aeration was 
concerned, found the amoeboid, non-flagellate condition common. 
In many cases, however, planonts were observed under these 
conditions which bore one to four or more flagella. The flagellar 
action of these planonts was never more than an uncoordinated 
threshing about. Movement of any sort was of very limited 
duration. Frequently the first group of spores to emerge came 
out as a shapeless mass which quickly rounded up into numerous 
discrete bodies. These often encysted at once without further 
movement. The remaining swarmers, with or without flagella, 
emerged successively by amoeboid movement and soon they, too, 
became encysted. Often the first ones to escape encysted so near 
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the openiiig of the sporangium that they trapped those remaining 
inside. These entrapped swarmers could frequently be seen 
crawling about for a considerable length of time before they, too, 
rounded up and encysted. 

The cysts thus formed function as small gametangia, just as 
they do in the Trinidad fungus. Each develops a single escape 
papilla which deliquesces to allow the uniflagellate gametes to 
emerge. These bodies average about 9.5 X 6.5 ju- Although 
they are active and capable swimmers, they seldom move far, 
tending, rather, to stay in the immediate vicinity of the cysts. 
The greater number of these cysts measure 11.5 ju in diameter. 
Each gives rise uniformly to four gametes. Other cysts, either 
larger or smaller than these typical ones, produce numbers of 
gametes proportionate to their sizes. Since the volumes of 
spheres vary directly as the cubes of their radii, it is possible to 
predict with accuracy how many gametes can be expected from 
a cyst of a particular size, x^s a result of the fact that all the 
cysts from one resistant sporangium germinate within a few 
minutes of each other, there is produced a large mass of gametes 
which swarm about and crawl over one another in a most con- 
fusing manner. It is frequently difficult, therefore, to follow the 
sequence of their activities. 

By carefully following the movements of individual gametes 
it is possible to observe actual fusion. Two gametes will come 
together, glide about amoeboidly over one another, and finally 
merge. The flagella come to lie side by side and act as one, so 
that the living zygote appears to be uniflagellate. These zygotes 
look and act like typical Allomyces zoospores. After a swarm 
period they come to rest, lose their flagella, encyst, and send out 
germ tubes. Many times several gametes simultaneously come 
together and crawl over one another, making it difficult to see 
which ones finally fuse. Often two gametes which appear to be 
fusing will suddenly jerk apart as though they were incompatible. 
The time taken for actual fusion varies, seemingly being depend- 
ent upon the relative positions of the gametes when they first 
make contact. If they lie side by side with flagella parallel, their 
bodies flow together effortlessly, and the zygote swims away 
within a minute or less. When the gametes are not so well 
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aligned at the outset, several minutes of violent threshing about 
may ensue before the two flagella come to, lie parallel and function 
as one.. 

In order to study more carefully the various planonts of this 
fungus, gametes, zygotes, and ordinary zoospores were killed and 
stained. The swarmers, in drops of water, were killed by ex- 
posure to osmic acid fumes. Some were dried down in aqueous 
gentian violet, destained in clove oil and orange G, and mounted 
in balsam (Cotner’s method). Others were observed at once 
after staining in weak aqueous solutions of gentian violet or 
safranin (Couch and Whiffen 1942). The first method yields in- 
ferior results in that it leads to shrinking and distortion. Fur- 
thermore it fails to show as much cellular detail as when Couch’s 
method is followed. The. cell contents as revealed by Cotner’s 
method consist of a large, deep staining, nuclear cap at the base 
of which is the lighter nucleus (fig. 3, .s, 1). The latter contains 
at its base a dark staining object, probably a blepharoplast, 
which is intimately connected with the flagellum. Couch’s 
method (fig. 3, o~r, u-w) shows, in addition to these parts, the 
food globules so prominent in living material. These stain mod- 
erately with the gentian violet but only slightly with safranin. 
This method also reveals about the base of the cell an irregular 
mass of material which may well correspond to the “side body” 
found by Couch and Whiffen (1942) in swarmers of Blastocladiella 
(the “Zeitenkorper” of Stiiben, 1939). In A. cystogenus this 
structure never extends so far up the side of the cell as was found 
by Couch and Whiffen to be the case in Blastocladiella, Indeed, 
it seldom extended much above the top of the nucleus (the 
flagellated end is here considered the basal end, or “bottom” of 
the cell). For this reason the identification of this structure in 
A. cystogenus with the “Zeitenkorper” of Stiiben and “side 
body” of Couch and Whiffen must remain tentative for the time 
being. The zygotes, in all cases, showed two flagella, although 
these, even in stained mounts j were often so closely appressed 
laterally as to appear as one. Evidently the nuclear caps, nuclei, 
and blepharoplasts of the gametes all fused, so that only one of 
each of these structures was to be found in the zygote. Cases 
were found where the staining technique had caught the fusion 
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in progress ;(fig. 3,4).. In size, appearance, and beha\d,or, there 
is nothing to distinguish the zygote froni tlie zoospore save, of 
course, its double flagellum, 

DISCUSSION 

It becomes apparent, as Emerson has pointed out, that the 
life cycles here described represent a shortening of llie Kna Ho- 
my ces type of cycle. The cyst probably represents a much re- 
duced gametophyte generation, for like a gainetoi)hyte, it is 
derived from a “R. S. swarmer” and gives ris(,‘ to gametc'S. W'e 
can consider, therefore, that in the Cystogenes l\ pe of cx’cle the 
gametophyte is reduced to a single gametangiiim, the cyst. It 
might be contended that the Jdmr//ya//owyr£:.s‘ c\'(ie re|)resents a 
still further simplification in which the garnetoplnae is siip)i)ressed 
altogether. The cycle would, theii, l)e the transitional 

type. That such is not the case is indicated b\’ the r(.‘adiiu\ss 
with which some strains of the Brachy{illomyces type rewrt, undta* 
proper conditions, to a long cycle (see Emerson, 1941 ). Eurther- 
niore, the strains of the BrachyciUomyce:) and Enallomyces types 
are indistinguishable morphologically, when'as the Cysfogenes 
types can, as E3merson has shown, be recognized not onK’ b\' their 
life histories but by certain structural features as well. Among 
these are coarsely pitted resistant sporangia and, in A. monili- 
formis, pointed ends to the resistant sporangia. 

A most remarkable parallelism in behavior is to be found be- 
tween A. cystogenus and Blastodadiella cystogena as reported In- 
Couch and Whiffen (1942). The cyst formation, gametic fusion, 
and zygote behavior (two flagella lying jiarallel and functioning 
as one) are so nearly identical that a clescrijition for one could 
easily serve for the other. 

In one respect the behavior in vl. cystogenus differs from that 
in Blastocladiella cystogena. Couch states that the f)lanonts 
which emerge from the resistant sporangium in B, cystogena arc‘ 
aniflageilate. In zl. other hand, tin* number 

of flagella may vary from none to several. Ihnerson, as we have* 
seen, considers two flagella to be the normal mnnbei' under 
optimum conditions. McCranie denied the exisU‘nct‘ of an\- 
flagella. The author is inclined to accept Emerson’s conclusions 
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on this point, for he did not exactly duplicate Emerson's methods 
(nor are they, in all probability, ever duplicated in nature). It 
seems likely that the number of these flagella present on the 
‘‘R. S. swarmer” may represent the number of nuclei in its cyto- 
plasm. This would suggest the possibility that the first meiotic 
division of gametogenesis takes place in the “R. S. swarmer" 
prior to its emergence from the resistant sporangium and that 
the second division takes place in the cyst. Cytological evidence 
will be needed to prove or disprove this hypothesis. 

In connection with the observations on the Trinidad strain 
herein described it is of interest to note how few records exist 
of nonflagellate spores among the uniflagellate aquatic Phyco- 
mycetes. A moehochytrium rhizidioides^ seen once by Zopf (1884) , 
has nonflagellate spores capable of amoeboid motion. Sporo- 
phlyctis TO strata Serhinow (1907) and Sporophlyctidium africanum 
vSparrow (1938) have spores without flagella and apparently in- 
capable of any sort of movement (aplanospores). Thus, of the 
many species of the uniflagellate series of aquatic Phycomycetes 
now known, only four produce aflagellate spores, and, of these, 
only two exhibit amoeboid movement. 

Since this study has added still others to the various types of 
planonts already known for the genus Allomyces the following 
tabulation is presented as a convenient summary. It will be 
noted that twelve distinct types of swarming bodies are found 
among the various species. The number found in any one strain 
ranges from two to five. It will be further noted that no one 
type is common to all strains. While pointing out the differences 
between the various planonts it should be borne in mind that all 
types are very similar in internal structure. 

TYPES OF PLANONTS FOUND IN THE GENUS ALLOMYCES 

Euallomyces Type— A, arbusculus, A, javanicus: 

1. Zoospore (uniflagellate, 8 X 11 m) from thin-walled zoospo- 
rangium on the sporophyte. Germinates to form another sporo- 
phyte. 

2. Uniflagellate spore from the resistant sporangium of the 
sporophyte. Germinates to form a gametophyte. 
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3. Female ganie (iiniflagellat:e) from female gamcaaiigium on 
the gametophyte. May sometimes clevelop part:heiK)g{aietica 
into a ganietophyte. 

4. Male gamete (uniflagellate;, half as big as 1, 2, and 3 
above) from male gametangiiim of the gametopln'te. Fuses with 
female gamete in the water. 

5. Zygote (biflagellate). Germinates to form a s[)oropliyte. 

Brachyallomyces — A.anomahis: 

1. Zoospore (same as 1 above). 

2. Spore from a resistant sporangium, l.ike 2 al)ove except 
that it grows into a sporophyte. 

Cysto genes Type 

A. A. cysto genus, A. mo?dliformis: 

1. Uniflagellate zoospore. Like 1 m Euallomyces. 

2. 'Trimary R. S. spore.” Typically biflagellate (?). Forms 
cyst 11.5 g in cliameter. 

3. Uniflagellate isogametes (9,5 /x). From cyst (usually four 
in a cyst). 

4. Biflagellate zygote. Equal in size to a zoospore. Germi- 
nates to form a sporophyte. 

B. The Trinidad Isolate: 

1. Amoeboid, aflagellate zoospore. 

2. Amoeboid, aflagellate "primary R. S. swarmer.” Forms 
cyst which gives rise to four gametes. 

3. Amoeboid, aflagellate isogametes. Fuse to form zygotes. 

4. Amoeboid, aflagellate zygote. Germinates to form a sporo- 
phyte. 

SUMMARY 

1. Since Emenson’s discovery of a c\'st-forming cydv in Alio- 
myces cysto genus {A, neomo7iiliformis), McOanie claims t(.) have 
found sexual fusion to be present between the isogamous "second- 
ary R. S. swarmers.” This is in contradiction to Emerson. l"o 
resolve the argument two species of the cyst-forming type* were 
studied, one a subculture of Emerson's A, cystogenus and the 
other a new strain from Trinidad resembling A, moniliformis. 
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2. In the Trinklacl strain ^^primary R. S. swarmers/' gametesj 
zygotes, and zodspores, were found to be amoeboid and devoid of 
flagella. 

3. The fusion of isogamous gametes was observed many times 
in both species and appears to be the rule, McGranie’s statement 
that no flagella ever occur on the primary swarmers could not be 
substantiated, although the “typical’ ' number of these flagella 
remains in some doubt. 

4. The general morphology of the swarmers was studied: 

5. The almost perfect parallelism between the life cycles of 
Allomyces cystogenus and Blastocladiella cystogena (Couch and 
Whiffen, 1942) is pointed out. 
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SPERMATIAL FORMATION IN GYMNO- 
SPORANGIUM CLAVIPES 

Lindsay S. Olive 
(with 2 figures) 

Since Blackman (1904) presented what appeared to be a rather 
complete account of spermatial formation in Gymnosporangium 
davariaeforme Rees, little has been added to his description. 
The present writer has chosen for investigation Gymnosporangmni 
davipes Qodk^ & Peck, a, species which has exceptionally large 
spermagonia (fig. 1) and spermatial hyphae. This rust occurs 
abundantly in our area, with its spermagonia and aecia on A?ne- 
lanchier\ Choenomeles and Crataegus, and its telia on Junipenis 
virginiana. 

Diseased fruits ol A fnelanchier showing fresh spermagonia over 
their surfaces were collected and placed in formalin-acetic- 
alcohol solution. Various stains were used, including iron-alum 
haematoxylin, safranin and gentian violet, and Flemming’s triple 
stain. Practically all of the drawings were made from material 
treated with the triple stain, which seemed the most effective. 

Upon careful examination of the spermatial hyphae, it was 
discovered that there is an open collar at the tijTof each hypha, 
and that the spermatia are budded off through this opening 
(fig. 2: 1-14). The young bud first pushes its way up through 
the opening of the collar (fig. 2: 1-3) and enlarges just above 
the rim of the collar (fig. 2: 4-8). In the meantime, nuclear 
division occurs in the spermatial hypha and a nucleus, passes up 
into the developing spermatium, as Blackman (1904) J^s already 
described in detail. The mature spermatium is cut off by con- 
striction at its base (fig. 2: 9, 12, 13), not by the formation of a 
cross wall between it and the tip of the hypha, as Blackman 
described for G. davariaeforme. 

The next spermatial bud appears very soon after the preceding 
one is constricted off and displaces the latter from the mouth of 
the collar (fig. 2: 10, 11). Occasionally the spermatia may be 
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Fig. 1. Section through spermagonium of Gymnosporangiuni davipes on 
iruit ol A melanchier, ')i l^O, 

describing the spermatial hypha in G. davariaeforme, stated: “It 
is furnished at the free, end with a curious ring of thickening, 
which is easily rendered visible by the fact that it takes Congo- 
red with more avidity than the rest of the cell-wall.” He illus- 
trated the ring-like thickenings in his drawings of the spermatial 
hyphae, but evidently did not observe that they were actually 
open collars through which the spermatia are budded. 

It appears from the foregoing observations that the sperma- 
tium is primarily a uninucleate naked cell which originates as a 
bud from the protoplasm at the base of the collar. On the other 
hand, Craigie (1933), Allen (1933) and others have shown that 
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found still clinging together in chains of two or three (fig. 2: 
12, 13). Figure 14 shows the collar at the tip of a spermatial 
hypha, from which the spermatia have been dislodged. The 
diameter of the collar’s opening is variable, as can be seen in the 
figures. Moreover, the collar wall is generally thickened and 
takes the orange gold stain quite well. The thickness of this 
wall is variable, as the drawings indicate. Blackman (1904), in 



Olive: Spermatial Formation 213 

when, the spermatiuni fuses with a receptive hypha, an empt}’ 
cell wall is left outside the hypha after its can tents have emptied 
into the latter. However, most or all of this cell wall appears to 
be laid down after the spermatium has been discharged from the 



Fig. 2. Gy yytno sporangium clavipes. 1-14, steps in the production of 
spcrmatia from the spermatial hyphae; 15, 16, spcrmatia with cell walls, found 
on surface of Aynelanchier fruit, X 1825. 

hypha which produces it. Indeed, there does not appear to be 
a cell wall around any of the spcrmatia in the cavity of the sper- 
magonium, where they are surrounded by a liquid medium of 
nectar. On the other hand, a thin cell wall may be seen around 
some of the spcrmatia among the paraphyses, while there is a 
very conspicuous cell wall around those spcrmatia which have 
been discharged over the surface of the Amelanchier fruit (fig. 2: 
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15 , 16 ). Thus the formation of the cell wall around the sper- 
matium appears to be a secondary phenomenon, associated with 
the transfer of the spermatium from a liquid medium to the air. 

It is interesting to note that the method of spermatial forma- 
tion in G. clavipes is like that found in various Ascbmycetes by 
a number of investigators. Essentially the same method has 
been observed by Thaxter (1896) in the antheridia of the La- 
boulbeniales and by Whetzel (1937, 1942) in the spermadochia 
of Septotinia and Martinia, respectively. Brierley (1918) found 
a strikingly similar method in the formation of microconidia in 
Botrytis cinerea, while Dodge (1932) observed a slight modifica- 
tion of this method in the production of microconidia in Nemo- 
spora sitophila. Moreover, Dodge discovered that cultures of the 
fungus could be spermatized with these microconidia. 

The same phenomenon found in the spermagonium of Gymno- 
sporangium clavipes wAW doubtlessly also be found, upon closer 
observation, to be common for the rusts in general. Moreover, 
if a similar investigation be carried out on the spermagonia, or 
pycnidia, of the Ascomycetes, the discovery of a similar method 
there would furnish us with an even better criterion for deter-^ 
mining phylogenetic relationships in methods of spermatial for- 
mation in the rusts and Ascomycetes. 

Department OF Botany, 

University OF North Carolina, 

Chapel Hill, N. C. 

LITERATURE CITED 

Alien, R. F. The sperinatia of corn rust, Puccinia sorghi. Phytopathology 
23: 923-925. 1933. 

Blackman, V. H. On the fertilization, alternation of generations, and general 
cytology of the Uredineae. Ann. Bot. 18: 323-374. 1904. 

Brierley, W. B. The microconidia o( Botrytis cinerea. Kew Bull. Misc. 
Information 1918: 129-146. 1918. 

Craigie, J. H. Union of pycniospores and haploid hyphae in Puccinia helianthi 
Schw. Nature [London! 131: 25. 1933. 

Dodge, B. O. The non-sexual and the sexual functions of microconidia in 
Neurospora. Bull. Torrey Club 59: 347-360. 1932, 

Thaxter, R. Contribution towards a monograph of the Laboulbeniaceae 1. 

Mem. Amer. Acad. Arts Sci. 12: 189-429. 1896. 

Whetzel, H. H. A nevir genus and new species of brown-spored inoperculate 
Discomycetes from Panama, Mycologia 34: 584-591. 1942. 

. Septotinia, a new genus of the Ciborioideae. Mycologia 29: 128-146. 

1937. 


BOXWOOD BLIGHTS AND HYPONECTRIA BUXI 

B. O. Dodge 
(with 2 figures) 

Those who are familiar with diseases of boxwood will probably 
agree that the most damage is due to the leaf blight or die-back 
disease caused by the fungus usually referred to as Volutella Buxi. 
The perfect or ascocarpic stage of this fungus is said by Pape and 
others of Germany, and by several American authors, to be 
Nectria Rousseliana. Leaves turn straw-yellow, or light tan 
colored, and smaller twigs die-back for some distance. Winter 
injury also results in a yellowing and dying of the top leaves, so 
it is not always easy to distinguish one trouble from the other. 
White ^ has described a canker disease of box due to the same 
fungus. He says that the first symptoms of canker are delayed 
new growth in the spring and the later yellowing of leaves which 
are then often attacked by Macrophoma Candollei, rs well as by 
other fungi. The bark of the cankered portion of the stem 
becomes loosened and peels off readily, showing dead discolored 
wood. He believes that infection takes place when the fungus 
descends from infected side branches or where quantities of dead 
leaves bearing the Volutella fungus collect in crotches. 

Not infrequently one finds pale-pink or coral colored sporo- 
dochia of Volutella^ or a whitish hyphomycetous growth of 
Verticillium on the dying branches and leaves. This has been 
assumed to serve to distinguish the blight from winter injury. 
If no spore pustyles are evident it is the custom to place the 
suspected material in a damp chamber or under a bell jar for a 
few days. Under these moist conditions the fungus will grow 
out if present. During the past we have had occasion to report 
on dozens of cases of this box blight. Some years ago in col- 
laboration with Marjorie E. Swift ^ we made rather extensive 

1 N. J. Agric. Exp. Sta. Circ. 226. 1931. 

2 Dodge, B. O. and Marjorie E. Swift. Notes on boxwood troubles. Jour. 

N. Y. Bot. Garden 31: 191-198. 1930. 
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culture studies of the fungi which develop on the dead and dying- 
leaves and twigs. We stated that cultures derived from the 
Verticillimn spores develop not only Verticillium^ hut also sporo- 
dochia of Voluielia Buxi. Cultures taken from the 
spores in nature develop both types of spore-producing struc- 
tures, so that it appeared that Verticillimn Buxi and Volutella 
Buxi are simply different types of fructification of the same 
fungus. The writer now, however, believes that there are some 
grounds for questioning this statement. We have never seen the 
perfect or ascocarpic stage ot Nectriella Rous seliana on the 
blighted leaves in nature, but have always assumed that if one 
looked in the right place at the right time they must be found. 

Late in 1943 Mr. Aymar Embury II of East Hampton, Long 
Island, brought in some branches of boxwood which showed a 
number of dead and dying leaves and some shrivelling of the 
bark. Many of the leaves were marked on the under side by a 
reddish rust-brown flecking (Fig. 1). Such leaves always had 
on the lower side many small sunken spots or pits fFiG. 2). On 
a former occasion, a similar pitting of one leaf of a specimen 
brought to the laboratory was noticed, but in that case the 
pitting was associated with small blackish flecks so that super- 
ficially the leaf looked as though it had been infected by some 
spot disease fungus. The material brought by Mr. Embury, 
however, proved that the pittings represent collapsed subepi- 
dermal perithecia. The asci were of the sort commonly de- 
veloped by species of Hyponectria, a, genus of Nectriaceae. The 
ascospores w^hich were being matured wmre hyaline, oblong and 
one-celled. Some of the leaves show^ed a white VerHcillium over- 
growth on the under side and also sporodochia of a Volutella. 
When leaves were soaked for a few hours in winter or were placed 
in a damp chamber over night, one could see by transmitted light 
that the pits had been filled out with the swollen contents of 
ascocarps. Some of the perithecia had definite ostioles. It w^as 
difficult to separate the reddish brown perithecial w^alls from the 
leaf tissues; the lower epidermis also seemed to be more or less 
involved. After two or three days in the damp chamber one 
could find W'here ascospores had oozed out of certain perithecia 
and collected in amber colored droplets which hardened when 
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the leaves were driecL A little later more of the leaves became 
covered with the white hyphomycetous growth similar to that 
oi Verticillium Rather light pink to dark coral colored 

sporodochia with setae, resembling very much those of Volutella 
Buxi, also developed. Whether the three forms of fructifications 
were stages of the same fungus is, of course, problematicaL 
Mrs. Embury later volunteered additional information on this 
point. She tells us that she had noticed several times during the 
past summer numerous pinkish pads of fungus growth on the 
dying leaves and branches, also a whitish powdery growth which 
often covered the leaves. She thinks that this type of fungus 
growth more correctly pictures one of the real symptoms of the 
disease. This would seem to confirm the opinion that their 
boxwood leaf blight and die-back must be due largely to the 
{\xng\xs Volutella Biixi { Verticillium Buxi l) , 

The blight in this planting is now confined to the variety which 
they refer to as English box. There is still some uncertainty as 
to the variety. They are using it as an ‘‘edging” plant which 
is allowed to grow a foot or so high. The leaves are very nu- 
merous and so form a compact growth of foliage which might 
well provide just the ideal conditions for the spread of a leaf 
blight organism. They report that many of the plants originally 
set out died. A later examination of the planting disclosed 
many dead or dying stems, all with blighted leaves, . Ascocarps 
in all stages of maturity were present. Leaves still green also 
bore ascocarps in the very earliest stages of development. In 
some cases the color was that characteristic of the Hypocreales. 
In others, especially where the leaves were still green, the peri- 
thecial walls by transmitted light were very dark, even greenish 
black, so that if Albertini and Schweinitz had such a specimen 
under examination they would have had good reason for naming 
their species Sphaeria atrovirens YdiT. Buxi, Usually, however, 
the walls are a rusty reddish color. The bush varieties or types 
in this planting showed no Hyponectria blight, but the owners 
report that they are like a number of others that apparently 
succumbed to the same disease. An extensive planting of an 
“edging box” at the Memorial Monument, Bronx, New York 
City, is free from all diseases. It seems to be a different variety. 
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The large box plants in that collection have been provided with 
excellent winter protection. A more extensive study of the 
whole question of varietal susceptibility, effects of winter injury, 
wind and sun injury, as well as lack of adequate and correct use 
of fertilizers will be necessary before a correct picture of these 
box troubles can be secured. 

The question arises whether or not we have two leaf blights or 
die-backs of boxwood, one caused by an ascomycete which is 
readily identified as Hyponectria Buxi (DC.) Sacc., and the other 
caused by Nectriella Rousseliana (Mont.) Sacc., both having 
similar conidial stages. Examination of the specimens in the 
herbarium of The New York Botanical Garden proves that both 
species of ascomycetes are frequently associated with boxwood 
leaf blight and that the perfect stages of the causal organisms 
are entirely different. The only specimen of Hyponectria Buxi 
from America in our herbarium is that originally collected by 
F. A. Mulford at Hempstead (L. L), New York, Nov. 27, 1907. 
The packet is labeled simply Sphaeria Buxi. It is accompanied 
by a note as follows: “Parasitic on box; spray when first appears 
next season with weak Bordeaux Mixture and repeat every 
3-4 wks, or as it reappears. Cut off and burn all affected shoots 
before growth begins again. Better do it now.” This is a fine 
specimen and the disease symptoms are exactly like those shown 
by the collection from East Hampton, New York. Some of 
the sunken or collapsed ascocarps which are subepidermal had 
matured asci with hyaline one-celled spores. This Mulford col- 
lection is certainly Hyponectria Buxi Sacc., although no 

Volutella or Verticillium growth, can be seen on the leaves. 

Among the other specimens of Hyponectria is No. 1280, Des- 
mazi&*es, Plantes Crypt. France. The specimen is labeled 
Sphaeria Buxi nob. Desmazieres endeavors, in a lengthy note 
accompanying the specimen, to prove that his own specimen is 
not the Sphaeria Buxi oi De Candolle. He says that whatever 
fungus De Candolle had it is not his (Desmazieres’). It must 
be admitted that De Candolle’s description was rather sketchy. 
Weese ^ agrees with Desmazieres. Saccardo, however, who made 
a special study of this question, has accepted the De Candolle 

5 Mitt. Bot. Inst. Tech. Hochs/ W 1933. 
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Fig. 1. Leaf blight of boxwood caused by Hyponectria Buxi (DC.) Sacc. 
The topmost leaves were evidently the first to become infected. Several leaves 
lower down and at the left were still green although most of them bore evidence 
of the early stages in the development of ascocarps. Two leaves marked “x” 
at the center are examples of a few green leaves which showed no evidence of 
infection. Evidently the disease is a leaf blight rather than a leaf spot 
disease. Slightly reduced in size. 
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iiiterpretation as the basis for the specific name Buxi, and he 
has, Fungi Ital. No. 200, illustrated this fungus under the name 
Hyponectria Buxi (DC.) Sacc. Sphaeria atrovirens var. Buxi of 
Albertini and Schweinitz may or may not actually be the same. 
Rabenhorst''Winter Fungi europaei, No. 2864, labeled 
nectria Buxi (DC.) Sacc., represents another collection. 

A leaf disease of box has been reported in the United States 
under the names Laestadia Buxi (Desm.) Sacc. and Guignardia 
Buxi (Fuckel) Feltz. We have seen no specimens representing 
these two collections. No. 84, Krieger, Schad. Pilze, Laestadia 
(Fuckel) Sacc. has many subepidermal ascocarps dotting the 
under sides of leaves, some of which are still green. Some leaves 
bear Veriicillium. No. 2938, Sydow, Mycotheca marchica 
Laestadia Buxi (Fuckel), shows in addition to ascocarps, a 
VerticiUium growth on some leaves. Both collections are Hypo- 
fiectria Buxi (DC.) Sacc., as is No. 178 Briosa e Cavara, Funghi 
Par., Laestadia Buxi (Desm.) Sacc., which illustrates the injury 
as that of a spot disease. 

To return now to leaf blight and die-back of the type hereto- 
fore attributed to Volutella Buxi, the perfect or ascocarpic stage 
of which has usually been said to be Nectria Rousseliana. The 
genus Nectria, as now understood, includes those species which 
have two-celled ascospores, while corresponding types with one- 
celled spores are placed in the genus "Nectriella Sacc. {Pseudo- 
nectria Seaver). We find in our herbarium a number of collec- 
tions of diseased box leaves which carry the label '' Nectriella 
Rousseliana (Mont.) Sacc.’’ The two collections labeled Nectria 
Rousseliana are included in the Nectriella cover. Krieger, Fungi 
Sax. No. 427; Roumeguere, Fungi Sel. Exs. No. 6252; Rehm, 
Ascom. No. 934, are examples of Nectriella Rousseliana (Mont.) 
Sacc. These all show numbers of amber-colored superficial peri- 
thecia which are easily dislodged- Some of them have a w^ell 
marked ostiole and some appear to bear a few hyaline hairs. 
While many of the perithecia are cracked open and empty, others 
contain mature asci with eight one-celled spores. Frequently 
the same leaves bear remains of sporodochia of a Volutella, but ’ 
it is difficult to find attached spores. A VerticiUium ?, hypho- 
mycetous growth is often present. 




Fig. 2. Hyponectria Buxi {DC,) Ssicc. Upper left. Under side of part 
of a dry leaf of boxwood photographed by transmitted light to show the pits 
which represent the translucent shrunken and collapsed ascocarp contents. 
This is the condition in which the ascocarps pass the winter. Asci are usually 
present. Some alread 3 ^ contain ascospores but in most ascocarps the asci will 
probably pass the winter in the uninucleate resting stage, X 12. The other 
leaves show on the lower side the raised or pimply spotting ascocarps after the 
leaves have been kept in a moist chamber for a day or two, X 2J4- 


In our herbarium there are several specimens of Verticillium 
Buxi (Lk.) Sacc. Several of them were collected F. W. 
Anderson at Washington, D. C. One was collected by L. E. 
Miles at Corinth, Massachusetts, There is also one collection 
of Volutella Buxi Berk, from Philadelphia, Pa, These specimens 


Dodge: Boxwood Blights and Hyponectria Buxi 221 


Saccardo, Fungi I tab plates 199 and 200, iilustrates sid e by 
side Nectriella Rousseliana (Mtgn.) Sacc, and Hypoftectria Buxi 
(DC.) Sacc. His figures bring out clearly the essential differ- 
ences. The first, No. 199, figures a typical superficial ascocarp 
o( the Necfria type. The second, No. 200, shows diagram- 
matically subepidermal ascocarps of the Hyponectria type. 
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were examined but no aseocarps of either Nectriella or Hypo- 
nectna were ioxind. 

The Embury specimens are also interesting because of the 
ease with which various stages in the development of pycnidia 
ol Macrophoma Candollei can be followed in damp chamber 
cultures. Most pycnidia mature only the very large ilfacro- 
phoma type of conidia, while others, even on the same leaf, are 
filled with great quantities of microconidia. These are borne on 
very definite, rather long conidiophores similar in arrangement 
to those -which bear macroconidia. More rarely, still other 
pycnidia develop quantities of both the Macrophoma and the 
microconidial types of conidia. This phenomenon is not un- 
known in the fungi. Pycnidia of Sphaeropsis malorum occa- 
sionally develop two kinds of conidia, the one large, the other 
small. Spermogonia, micropycnidia, of Phoma carpogena may 
develop a few large conidia along with myriads of spermatia or 
microspores. 

It is clear that all this confusion in regard to boxwood leaf 
blight and die-back can not be clarified until cultural studies of 
both the Nectriella and Hyponectria are made, beginning in each 
case with single ascospores. Such studies followed by infection 
experiments will enable one to determine the status of Volutella 
Buxi and Verticillium Buxi and will no doubt give us some other 
highly interesting information. 

The New York Botanical Garden 





ALEUR[A aurantia 



MYCOLOGIA 

OFFICIAL ORGAN OF THE MYCOLOGICAL SOCIETY OF AMERICA 

Yol. XXXVI May-June, 1944 No. 3 


ALEURIA AURANTIA 

Fred J. Seaver 
(with colored illustration) 

Commonly known by the name Peziza aurantia this is one of 
larger as well as one of the most attractive of the operciilate cup- 
fungi. Unfortunately, the color does not persist long on drying 
or when preserved, and it then becomes necessary to rely on other 
characters in diagnosing the species. Nature has been very 
considerate and provides us with another character less easily 
observed, but no less definite and dependable. The spores when 
mature are covered over with a coarse net- work of ridges giving 
them a reticulate surface. It is this character which has been 
used in segregating the genus Aleuria of which this species is the 
type. 

The plants of this species occur throughout temperate North 
America, and may occur singly and regular in form or they may 
give rise to congested masses, the individuals becoming much con- 
torted and twisted. Mcllvaine states: “At Mt. Gretna, Pa. 
patches of it twenty feet long made the ground along a road on the 
margin of a woods golden with its clusters.” It grows usually on 
bare ground and often on clay banks and may be found from 
May until late autumn. 

While the writer has not used this fungus as food, Mcllvaine 
claims to have eaten it for fifteen years. At an}" rate like most 
of the cup-fungi it is not poisonous and can be eaten with impunity. 

For a complete description and synonymy see North American 
Cup-fungi, page 97. 

THE NEW" YORK BOTANICAL GARDEN 
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STUDIES ON FILM-FORMING YEASTS. ACID 
PRODUCTION BY ZYGOPICHIA AND 
ZYGOHANSENULA ^ 

Walter J. Nickerson 
(with 4 figures) 

Film-forming yeasts are of widespread occurrence and of con- 
siderable economic importance. Representatives belong to the 
sporogenoLis genera Pichia, Zygopichia, Hansenula, Zygohanse- 
nula, and Debaryomyces; and to the asporogenous genus Myco- 
dernia. They are frequently found growing on salt brines used 
for the storage of various food products; Mrak and Bonar (1939) 
in a study of the taxonomy and salt tolerance of certain film 
3 ^easts include a good bibliography. Fermented beverages of 
man 3 ’ types have yielded new forms. In some cases a particular 
quality of the drink has been attributed to these yeasts {e.g., the 
‘"flor” of sherry, cf. Hohl and Cruess, 1939) while in other cases 
they have been looked upon as nuisances because of their ability 
to oxidize ethanol rapidly or to impart ‘‘off-fiavors.” Danzig 
beer, English cider, native African wine, and Mexican pulque are 
but a few of the aqueous habitats. Ruiz Oronoz (1936) isolated 
Zygopichia farinosa from the exudate of ash trees in Mexico. 

In connection with taxonomic work (1944) on the genus Zygo- 
saccharomyces, wherein it was found advisable to transfer certain 
misplaced film-forming species to Zygopichia, the author became 
interested in the close relationship between the genera Pichia 
and Hansenula. Mrak, Phaff, Vaughn, and Hansen (1942) have 
pointed out that only the ability to utilize nitrate now separates 
the two genera and they believe it may become necessary to 
combine the two genera. {Zygopichia and Zygohansenula, along 
with Zygosaccharomyces, occupy the rank of subspecies in Stelling- 
Dekker's (1931) s^^steni, each being separated irom the parent 

^ Grateful acknowledgment is made of aid by a grant from the Cyrus M. 
Warren Fund of the American Academy of Arts and Sciences, and by a grant 
from the Faculty Research Fund of Wheaton College. 
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species by having gametic conjugation preceding spore fonna- 
tion.) The discovery of new species of Pichia and of IIanse?itila 
has been responsible for so broadening each of the generic limits 
that today there is considerable overlap on all points except that 
of nitrate utilization, which is negative with Pichia and positive 
with Hansenula. 

Since y'easts apparently must reduce nitrate before utilizing 
it, species of Pichia should give a negative test for the presence 
of nitrite, a reduction product of nitrate, in the culture medium. 
However, if nitrate is to be reduced, a suitable hydrogen donor 
must be present. Ordinarily in tests for nitrate utilization 
(auxanograph) or for nitrite (cf. Manual of Methods, 1942) 
glucose is the h\"drogen donor; yet it is possible for some organ- 
isms (species of Pseudomofias for instance) to reduce nitrate with 
a suitable hydrogen donor but not with glucose, that is the 
requisite dehydrogenase is not present or developed. While one 
could test all of the many substances that are suitable carbon 
sources for Pichia growth in an attempt to find a suitable hydro- 
gen donor for nitrate reduction (if successful, decreasing again 
the distance between the two genera), only ethanol and glycerin 
were studied. 

Some of the aspects of acid production by various species of 
Zygopichia and Zygohansenula were examined. The physiology 
of acid production by yeasts is not very well understood and, 
with a few exceptions, little work has been done on the metab- 
olism of film-forming species. 

CULTURES USED 

Zygopichia Chevalieri (Guilliermond) Klocker. 

Culture M 1, kindly supplied b}^ Dr. E. M. Mrak. 

Culture H 175, kindly supplied by Dr. D. H. Linder; this 
strain originally No. 617 from Guilliermond’s laboratory. 
Zygopichia far inosa (Lindner) Klocker. 

Culture No. 2252 from the Am. Type Culture Collection. 
Zygopichia Chevalieri var. Andersonii Nickerson (syn. Zygo- 
saccharomyces bisporus Anderson). 

Culture H 177, kindly supplied by Dr. D. H. Linder; this 
strain originally No. 569 from Guilliermond’s laboratory. 



226 


Mycologia, Vol. 36, 1944 


Zygohansenula calif or nica Lodder. 

Culture from Dr. Mrak as No. 111. 

Ilansenula saturna (Klocker) Sydow. 

Culture H 85, supplied by Dr. Linder. 

Ilansenula anomala (Hansen) Sydow. 

Culture H 86, supplied by Dr. Linder. 

Pichia membranefaciens Hansen. 

Culture from Am. Type Culture Coll. 

METHODS 

Two day old growths of these yeasts on wort agar (Difco) 
plates were used to seed the various media employed ; the plates 
were scraped and the cells suspended in sterile M/15 KH2PO4 
buffer to a standard photometric density. The experimental 
culture media consisted of a basal medium with various amend- 
ments; composition of the basal medium was as follows: 3.0 g. 
KH2PO4, 3.0 g. (NH4)2S04, 0.25 g. MgS04, 0.25 g. CaCL, 2.0 g. 
Bacto-peptone, 0.10 g. yeast extract, and distilled water to make 
one liter. Amendments included glucose and ethanol; recently 
boiled 95 per cent ethanol was added aseptically to sterile flasks 
of the basal medium to give the requisite final concentrations; 
glucose solutions were autoclaved separately and added to the 
basal medium to give the requisite final concentrations. Fifty 
cc. Erlenmeyer flasks containing 25 cc. of media were inoculated, 
incubated at 25° C. and the contents analyzed after seven days. 

Total acidity was determined by titrating, after heating, a clear 
centrifugate of the medium with O.IOON NaOH, using phenol- 
phthalein as indicator. Growth measurements were made using 
a photoelectric densitometer constructed ^ after the design of 
Stier, Arnold, and Stannard (1934). Sugar remaining in the 
medium was determined by Benedict’s (1931) method. All 

2 The author wishes to express his thanks to Dr. Glenn A. Shook, Professor 
of Physics, Wheaton College, for his invaluable aid in construction of this 
apparatus. The method of Stier, Arnold, and Stannard was simplified by the 
use of Photronic cells thus eliminating the 90 volt battery. Computation was 
practically eliminated by making the resistance R 2 1000 ohms when sterile 
media was in the tube; balance being made with Ri. When a suspension was 
in the tube balance was made with Ro, Ri remaining constant. 
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analyses were made in triplicate on duplicate flasks; since the 
individual determinations were in good agreement, onh’ averages 
are presented. 


ACID PRODUCTION 

Ethanol series. 

Three ^uasts were used: Zygopidiia Chevalieri var. Andersonii, 
Z. Chevalieri {M 1), and Zygohansemda calif ornica. As will be 
seen in figure 1 acid production by the two varieties of Zygo- 



Fig. 1. Acid production (left) and yeast growth (right) with different 
concentrations of ethyl alcohol. Curve “a'’ for Zygopichia Chevalieri var. 
Andersonii; “b” for Zygopichia Chevalieri (Ml); and “c” for Zygohansemda 
californica. Initial normality of media was 0.015. 

pichia is quite high and the curves for their amount of growth 
are similar to the graphs of acid production. As is evident, the 
basal medium with 5 per cent ethanol furnishes an excellent 
growth medium for these two yeasts. With Zygohansemda cali- 
fornica on the other hand, the ethanol medium is a poor one for 
growth; here this yeast makes a miserable pellicle and grows as a 
faint sediment. It produces but a slight increase in acidity over 
that of the medium. 
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Glucose series. 

Since the two varieties of Zygopichia employed in the ethanol 
series responded so similarly, only Z. Chevalieri var. Andersonii 
and Zygohansenula calif ornica were used. 

On this medium the species of Zygopichia made little sediment 
and, as figure 2 shows, its growth was light. Pellicle formation 
was good, however, up to 30 per cent glucose; 42 per cent showed 
scattered islands rather than a complete film. Figure 2 shows 



Fig. 2. Acid production (left) and yeast growth (right, dotted line) and 
glucose consumption (right, solid line) by ZygopicMa Chevalieri vdiY . Andersonii 
with different concentrations of glucose. 


the decrease in growth as compared with the ethanol medium 
did not result in a corresponding decrease in acid production; 
rather, the peaks of the curves for the two series are nearly 
identical. It would seem that with this species pellicle cells are 
most active in acid production. 

With Zygohansenula an entirely different response is made to 
the glucose medium than to the ethanol. Figure 3 shows acid 
production to be appreciable in all concentrations up to 45 per 
cent (the highest used), and growth to be excellent, Densitom- 
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eter values given are for one-half the culture concentration (5 cc. 
diluted with 5 cc. of sterile media) since the density of the cultures 
with the best growth were beyond the range of the instrument. 
Zygohansenula when inoculated into the sugar media rapidly 
made a pellicle and simultaneously developed a dense sediment. 
The pellicle did not creep up the wall of the flask in the fashion 
characteristic of Zygopichia in this medium. 

NITRATE UTILIZATION AND REDUCTION 

A comparison of nitrate utilization as evidenced by growth, 
and the presence of nitrite in the culture medium is given in 
table 1. The basal medium was used with a substitution of 

TABLE 1 


Comparison of Nitrate Utilization and Nitrate Reduction by Species 
OF Pichia and Hansenula 
vSee text for description of methods. 


Organism 

Pellicle 

formation 

Sedimentary 

growth 

Gas 

production 

Nitrite 

test 

Zygohansenula calif arnica .... 


-f 


+ 

liansenula saturna 

islands 

T 


-f 

Hansenula anomala 

+ 

+ 


+ 

Zygopichia Chevalier i (Ml) . . . 

islands 

■ - 



Zygopichia Chevalier i (H175) . . 

- 

- 

- 

- 

Zygopichia farinosa 

islands 

- 1 

- 


Pichia memhranefaciens 

- 

! 

- 

“ ■ 


6.0 g. KNO3 for ammonium sulfate and peptone; 2 per cent glu- 
cose was the carbon source. The usual sulfanilic acid and alpha- 
naphthylamine test for nitrite was used; in cases where nitrite 
tests were negative a Zinc dust test was performed once in each 
series to preclude the obscure possibility that nitrate had been 
reduced beyond the nitrite stage. It will be seen that tests for 
the presence of nitrite agree with those for nitrate utilization and 
have simplicity in their favor. 

When 2 per cent ethanol was substituted for glucose as the 
carbon and hydrogen source in the above medium no appreciable 
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difference in results was obtained; ethanol as a source of hydro- 
gen did not result in the reduction of nitrate by any species of 
Pichia employed; the same held true when 2 per cent glycerin 
was used. Thus it would seem that it is not the absence of a 
dehydrogenase mechanism but of the nitratase system itself that 
is involved. 


OBSERVATIONS ON FILM FORMATION 


The process of film formation by microorganisms is a fasci- 
nating one — both to watch, and in view of the great complex of 
activity which must be involved. 



Fig. 3. Acid production (left), yeast growth (center), and glucose con- 
sumption (right) by Zygohansenula californica with different concentrations 
of glucose. Densitometer values given are for a SO per cent dilution. Com- 
pare growth and acid production in figure 1 'T.” Glucose consumed (solid 
circles), per cent consumption (open circles). 

When Z, Chevalieri var. Andersonii (or an 3/^ of the other species 
of Zygopidiia mentioned) is inoculated into a flask containing a 
2 per cent glucose-basal medium, the beginnings of a film can be 
observed after 12 hours at 25° C. An island (usually only one) 
of cells appears in the center and the surface is rapidly covered 
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with a thin film. Figure 4 gives the result of measurements on 
the surface area of a film formed under the conditions just de- 
scribed; at 48 hours the film was complete. The curve obtained 
resembles a portion of the familiar sigmoid growth curve. While 
media with a surface area as great as 18,000 square mm. ha\T: 
been inoculated with species of Zygopichia, the complete sigmoid 
curve has not been obtained, i.e,, the logarithmic phase persisted 



Fig. 4. Rate of growth of pellicle formed by Zygopichia Chevalieri var. 
Andersonii on a 2 per cent glucose medium. Surface of the liquid completely 
covered by 48 hours. 

until the surface was covered. At the other extreme, films were 
formed quite readily in test tube culture with suitable media. 

With Zygopichia there is little tendency to form a sedimentary 
deposit in a flask, and what little does form seems to fall from the 
surface growth. With Zygohansenula on the other hand, a good 
pellicle is formed in a glucose medium but this appears to be 
incidental to the growth of the yeast as a heavy sediment. This 
contrast in behavior of these two yeasts during growth is reflected 
in the photoelectric densitometer measurements which are about 
3.5 times as high (logarithmic scale) for Z, calif omica as for 
Z. Chevalieri var. Andersonii, 
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Another difference between the mode of film formation by 
Zygohansenula and Zygopichia is seen in the nitrate test medium 
previously mentioned. Here Zygohansenula grows well, reduces 
nitrate and assimilates it, but the yeast makes little if any pellicle, 
growing almost exclusively as a sediment. This behavior is in 
contrast to that in media without nitrate, where growth is equally 
good, wherein it produces a well defined pellicle. A guess at an 
explanation for this behavior is that when nitrate is supplied a 
good hydrogen acceptor is also supplied; cells that might have 
been on the surface in the absence of nitrate (using atmospheric 
oxygen as the hydrogen acceptor) are in some, non-teleological (!), 
fashion restrained, inhibited, or relieved of the necessity of form- 
ing a film, ix., being at the surface. It should be borne in mind 
that in the nitrate medium Zygohansenula makes a good growth. 
Zygopichia in the same medium makes a miserable growth, as 
pellicle exclusively, at the expense of the available nitrogen in 
the yeast extract supplied; nitrite tests are invariably negative. 
Proof that the small growth made was at the expense of the yeast 
extract, and in no way connected with nitrate utilization, was 
obtained by preparing a purely synthetic medium replacing the 
yeast extract with known chemicals having growth nutrilite func- 
tions: biotin, inositol, thiamin, pantothenic acid, and pyridoxin. 
No growth was made in this synthetic medium. 

DISCUSSION 

This paper has attempted to point out some of the character- 
istics of acid production, film formation, and nitrate utilization 
of a few species of film-forming yeasts. Whether any of these 
characteristics possesses real taxonomic value necessitates the 
study of more isolates in all the genera concerned. From the 
evidence presented, however, it appears that though nitrate utili- 
zation may be the only criterion on which there is no overlap 
between the genera Pichia and Hansenula, it is indicative of a 
fundamental dissimilarity in the enzymatic make-up of the two 
groups — the former more oxidative in nature, the latter more 
reductive. While there are such species as Pichia fermentans and 
Zygopichia farinosa which are able to cause fermentations, thus 
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creating a resemblance to Hansemila, these should serve to em- 
phasize that genera of yeasts are not clearciit affairs without 
transitional forms. 

Department of Botany, 

Whe ATO N College , 

Norton, Mass. 
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VARIATIONS IN SINGLE ASCOSPORE ISOLATES 
OF SCLEROTINIA SCLEROTIORUM ^ ^ 

Donald M. Coe 
, (with 3 figures) 

The stud\^ of heterothallism in the genus Sclerotinia has re- 
ceived recent and intensive investigation by Drayton (1) and 
Gregory (4) and in some instances they have demonstrated certain 
species to be homothallic whereas other species are heterothallic. 
Keay (7) has shown Sclerotinia sclerotiorum (Lib.) Massee, 5. Tri- 
foliornm Erik, and S. minor Jagger capable of the production of 
normal apothecia from single ascospore isolates which confirmed 
Henson’s report (6) of apothecial production from similar isolates 
of S. sclerotiorum and 5. Trifoliorum. Godfrey (3) has also de- 
monstrated homothallism in S. Ricini Godfrey, and more recently 
a self-fertile, homothallic condition has been reported for S. sativa 
Drayton and Groves (2). This paper is to report the results of 
certain preliminary studies with single ascospore isolates of S. 
sclerotiorum in which self-fertility and homothallism for sex is 
again demonstrated and also wherein a segregation for cultural 
and other characters was encountered. Variation in cultural 
characters of single ascospore isolates of an unnamed Sclerotinia 
which is the perfect stage of Botrytis cinerea has already been 
reported by Groves & Drayton (5). 

ISOLATION OF SINGLE ASCOSPORES 

During the spring of 1940, 31 randomly selected ascospores 
from an isolate of Sclerotinia sclerotiorum from cucumber and 
designated as isolate 8265 were cultured on potato-dextrose agar 
preparatory to starting giant oat cultures for obtaining sclerotia 

^ This work is a portion of a thesis submitted to the State College of Wash- 
ington in partial fulfillment of the requirements for the degree of Doctor of 
Philosophy, January 29, 1943. 

^ The writer wishes to express his sincere appreciation to Dr. F. D. Heald, 
under whose direction this work was conducted, for his generous help and 
advice during the course of the work and the preparation of the manuscript. 
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for apothecial production. It was noted that a great dissimilarity 
existed in the genera! appearance of these isolates and that the\’ 
could be readily divided into two groups of constant characters. 
Of the 31 isolates, 14 had every appearance of the parent isolate 
and were thereafter designated as the N or normal type and the 
remaining 17 were designated as the A or aberrant type. These 
differences will be described later. 

The method used in isolating the single ascospores was to allow 
a mature apothecium to forcibly discharge ascospores onto plates 
of 3 per cent water agar. After incubating these plates for 8 to 
12 hours at room temperature in order to allow short germ tubes 
to develop, the single ascospores along with a very small portion 
of the agar substratum were removed from thinly seeded portions 
of the plate. This was readily accomplished by cutting the agar 
with a fine, curved platinum needle and “scooping'’ out a small 
block of the agar substratum with a single, germinating ascospore 
on its surface. The use of a stereoscopic binocular microscope 
permitted direct observation of all manipulations, thus eliminat- 
ing the possibility of obtaining even a small fragment of mycelium 
from a neighboring sporeling. The isolates thus obtained were 
designated as 0-1 to 0~31 inclusive as they were isolated and 
numbered consecutively without regard to the type of growth 
which followed. 


DESCRIPTIVE DIFFERENCES 
CULTURAL 

Isolates of the N or normal type, when growing on potato- 
dextrose agar, resembled in every respect the parent type isolate 
from which they originated. Growth rates were approximately 
the same and the mycelium quickly covered the entire surface of 
the agar. The mycelial growth was floccose to patchy with the 
density of the mat increasing as it reached the periphery of the 
Petri dish. Numerous sclerotia were formed and they were of 
normal size, shape and color. 

Isolates of the A or aberrant type, when grown at the same time 
as the N type, exhibited a much slower radial growth, and, after 
5 days on potato-dextrose agar at 19-20° C., averaged 60 milli- 
meters in diameter whereas the N isolates had grown in all cases 
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to the edge of the Petri dish (90 mm.)* After 10 days on potato- 
dextrose agar plates, both types had entirely covered the surface 
of the agar, and sclerotia had just begun to form in the A type 
isolates, whereas they were nearing maturity in the N type 
isolates. 

The character of the mycelial growth of the A type isolates was 
distinctly more cottony than the N type and formed a thick uni- 
form mat over the entire surface of the medium. This mat was 
so dense, especially at the surface of the agar, that the passage of 
light was excluded and in test tube culture assumed a distinct 
brown color at the agar surface. The sclerotia produced by the 
A type isolates were few in number, more irregular in shape and 
showed a strong tendency to be flattened and depressed on the 
upper surface in contrast to the domed shape of the N type 
sclerotia. Cultural characters of the A and N types are sum- 
marized in figure 2. 

In the giant oat cultures used for growing sclerotia for the 
production of apothecia, these same differences were evident. 
The bulk or mass of sclerotia obtained from the N type isolates 
was approximately four times greater than from the A type 
isolates of the same bulk and age. 

APOTHECIAL PRODUCTION 

Sclerotia grown from both N and A type isolates during the fall 
of 1940 were planted in the greenhouse on December 6, 1940, in 
separate sand cultures which included two of the A type and three 
of the N type. The first apothecia from these pot cultures ap- 
peared on February 4, 1941, and the last culture to start apo- 
thecial production was on February 20, 1941. This slight dif- 
ference shows that the two types are not different in the length of 

Fig. 1, a, apothecia of S, sclerotiorum of the A or aberrant type produced 
from single spore isolate; h, N or normal type apothecia from single spore 
isolate from the same parent isolate as a. Fig. 2, a, h, single ascospore isolates 
0-11 and 0-10 of S. sclerotiorum respectively of the N type after growth for 
5 days on potato-dextrose agar at 19-20° C.; c, d, the same cultures respec- 
tively after 10 days growth; e, /, A or aberrant type isolates 0-1 and 0-9 
derived from single ascospores of S. sclerotiorum after 5 days of growth; g, h, 
the same cultures after 10 days growth. Fig. 3, a pot of N type apothecia 
produced by single ascospore isolate 0-10 of S. sclerotiorum. 
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Figs. 1-3. 
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time necessary for the production of apothecia under these condi- 
tions. Similar results from plantings during the next winter 
substantiated this observation. 

One of the more striking differences between these two types of 
Sclerotinia sclerotiorum is the greater number of apothecia pro- 
duced from a given mass or bulk of sclerotia from an N type 
isolate than from the same bulk of sclerotia from an A type isolate. 
On November 29, 1941, 9 pot cultures of sclerotia which originated 
from single ascospore isolates were started in the greenhouse. 
Four of these isolates were of the N type, and five were of the A 
type. From the results shown in table 1, the great difference in 

TABLE 1 

Number of Apothecia Produced by N Type and A Type Single Ascospore 
Isolates of Sclerotinia sclerotiorum No. 8265 in Sand Cultures in 
Greenhouse at Pullman, Washington, Winter and 
Spring of 1941-42 


i 

Isolate 

Type 

Quantity 

of 

sclerotia 

planted 

Date 

apothecial 

production 

began 

Number of apothecia 

Expanded 

Aborted 

Total 

0-26 

A 

5 gms. 

Feb. 4 

6 

5 

11 

0-20 

A 

20 “ 

“ “ 

15 

20 

35 

0-9 

A 

17 '' 

H li 

167 

47 

214 

0-24 

A 

20 “ 

Mar. 28 

60 

27 

87 

0-1 

A 

20 “ 

Feb. 4 

11 

152 

229 

0-10 

N 

20 ‘‘ 

Feb. 13 

728 

126 

854 

0-11 

N 

! 20 “ i 

Mar. 28 i 

909 

166 

1075 

0-15 

N 

1 20 I 

Mar. 13 

1350 

71 

1421 

0-5 

N 

1 20 “ 

U 4 1 

928 

151 

1079 


apothecial-prodiicing ability is evident. All cultures produced 
a number of aborted or non-expanded apothecia which were 
recorded separately at two week intervals at which time all 
mature apothecia were removed without disturbing the sclerotia 
in the sand. 

No further data were taken after June 6, 1942, although all of 
the pots were still producing a few apothecia. The pots were 
then allowed to become dry and remained so until October 1, 
1942, during which time the temperatures became high and ex- 
ceeded 100° F. on many days. Within two weeks after water 
was again added to the pots or by October 15, some of the 
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sclerotia resumed apothecial production, but in ail instances onlv* 
the N type isolates did so. 

Figure 3 shows a pot of apothecia produced from sclerotia of 
single ascospore isolate 0-10. They are indistinguishable from 
the apothecia produced by the parent isolate 8265. 

APOTHECIAL CHARACTERS 

In addition to the cultural growth and the marked difference in 
apothecia-producing ability of these two types, the apothecia 
exhibited still another striking differential criterion. In fact, 
macroscopically, the apothecia produced by these two single asco- 
spore types are more different than are the apothecia of Sclerotinia 
sclerotiorum and 5. Trifolioruni. 

TABLE 2 

Comparison of Fifty x^scus and Ascospore Measurements from Single 
Spore Isolates 0-5 and 0-1 of Sclerotinia sclerotiorum No. 8265 


Dimensions in microns 


Isolate 


.A.scospores 

.\sci 


(1) 

12.61 X 6.63 

135.99 X 8.06 

0-5 (N type) 


(2) 

11.56-14.40 X 5.66-9.02 

117.39-150.42 X 6.90-8.97 


(1) 

12.30 X 6.89 

134.76 X 7.91 

0-1 (A type) 


(2) 

11.33-14.16 X 6.37-7.32 

117.30-154.56 X 6.90-8.97 


(1) leverage, (2) Range. 


The apothecia of the A type are darker colored than the N type 
and the blackening of the stipe extends in some instances well 
onto the lower surface of the disc. The hymenium is dark brown 
rather than a light tan as in the N type. The margin of the discs 
is generally ruffled rather than symmetrical and these are seldom 
fully expanded as are those of the N type (fig. 1). In texture, 
the apothecia of the A type are rather soft and watery as com- 
pared to the firm, wax-like texture of the apothecia of type N. 
Microscopically, the apothecia are also unlike. Crushed hy- 
menial tissue of the A type apothecia exhibits a high ratio of 
paraphyses to asci in comparison with the N type. The asci 
and ascospores are more irregular in outline although they com- 
pare very closely in size. In table 2 the ascus and ascospore 
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measuremeilts are presented as recorded from isolates 0~5 (N 
type) and 0-1 (A type). 

SINGLE SPORE REISOLATIONS 

On May 20, 1942, isolations of single ascospores were made 
from apothecia produced by the single-spore isolates by the same 
method used in obtaining the original cultures from single asco- 
spores. The resulting .isolates were grown on potato-dextrose 
agar in parallel with the parent isolates at 19-20° C. and corre- 
sponded exactly in all cultural characters to the parent single 
ascospore isolates from which they originated. Sixty-three sec- 
ond generation single ascospore isolates of the A type were thus 
obtained and 31 of the N type were grown. 

DISCUSSION 

The significance of the results of these isolations of single asco- 
spores cannot be interpreted fully until more extensive work can 
be conducted. In addition to confirming previous reports (6, 7) 
of homothallism in Sclerotinia sclerotiorum, the discovery of dis- 
tinct morphological types suggests that, although this fungus is 
homothailic for sex, it may be subject to segregation for other 
characters. That no obvious differences between the parent iso- 
late and the N type isolates were observed introduces a possibility 
of multiple factors being involved. Continued investigation 
along physiological and pathological lines may eventually reveal 
criteria in which the N type differs from the parent type as well 
as further differences between the A and N types. Lack of time 
precluded inoculations with the various single ascospore lines. 

It is interesting to note that the A type has never been isolated 
directly from diseased plant material by the author nor by any 
other investigators on the basis of published reports. This may 
indicate that the A type is incapable of parasitism, that a sexual 
union by anastomosis occurs, or that the microconidia of Sclero- 
tinia sclerotiorum do have a sexual function. Further substantia- 
tion of the view that the A type is possibly nonpathogenic lies in 
the fact that no published records report a differentiation of single 
ascospore isolates of S. sclerotiorum into two distinct types on a 
basis which approximates a 50 : 50 ratio and, therefore, that all 
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CAvSes of infection are caused by either N or parent types. Cul- 
tures derived from single ascospores of isolate 8257 of S. sclero- 
tiorum (isolated from lettuce) and isolate 32 of S. Trifoliorum 
(isolated from Lerttilla lefts) revealed no differences such as in the 
case here reported. It is entirely possible that previously re- 
ported isolations of single ascospores were from cultures which 
had been derived from mono-ascosporic infections. However, 
any definite conclusions regarding the origin of these types or 
their possible significance must be postponed until further experi- 
mental work is performed. 

Washington State IOepartment of Agriculture, 

Olympia, Washington 
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NEW NORTH AMERICAN AGARICS 

i\LEXANDER H. SMITH 


The species described herein were collected in various parts of 
the United States, but the majority were found while the writer 
was collecting in the Olympic National Park during the fall of 
1941. This expedition was part of a larger project involving the 
agarics of the western United States and was made possible by a 
grant from the Horace H. Rackham School of Graduate Studies 
of the University of Michigan. As a part of this expedition, the 
writer spent several weeks during the summer of 1941 in the 
vicinity of Payette Lakes, Idaho, and during the season of 1943 
Mr. Wm. B. Gruber spent the summer and fall collecting and 
photographing agarics in the same region. As a result of our 
combined efforts a number of very unusual species were dis- 
covered in this region and are included here. Both my own and 
Mr. Gruber’s collections have been deposited in the Herbarium of 
the University of Michigan. The color terms within quotation 
marks are taken from “Color Standards and Color Nomencla- 
ture” by R. Ridgway, Washington, D. C., 1912. The color 
terms not in quotation marks are based on Ridgway’s system of 
nomenclature but do not represent actual comparisons. This is 
true in particular for such common terms as fuscous, tawny, 
ochraceous, ferruginous, vinaceous, drab etc. 

Agaricus vinaceo-umbrinus sp. nov. 

Pileus 1-2.5 (3.5) cm. latus, obtusiis demum campanulatus vel plano-umbo- 
natus, siccus, librillosus vel subftirfuraceus, siccatus vinaceo-umbrinus vel 
fuligineus; lamellae liberae, confertae, angustae, umbrinae; stipes 2.5-4 cm. 
longus, 3-5 mm. crassus, aequalis, siccatus cum pileo concolor; annulus fibrillo- 
sus; sporae 6-7 X 5-5.5 yu; cheilocystidia subcapitata, 38-52 X 4-5 p. Speci- 
men typicum in Herb. Univ. of Mich, conservatum: Legit prope Cisco, Texas, 
Sept. 15, 1935, E. A. Smith. 

Pileus 1-2.5 (3.5) cm. broad, obtuse with an incurved margin 
when young, expanding to campanulate or plano-umbonate, sur- 
face appressed fiibrillose-silky or minutely furfuraceous around 
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the disc, color when fresh not known, when dried evenly 'hirab” 
to “light drab” (dark gray) or with a tinge of vinaceous (“sor- 
ghum-brown”); flesh thin, pale avellaneous when dried, odor and 
taste not known; lamellae free, remote in dried pilei, close, 
narrow, dark blackish brown when dried, edges fimbriate; stipe 
2.5-4 cm. long, 3-5 mm. thick, equal, stuffed with a hbrillose 
pith, colors when fresh not known, when dry concolorous with 
the pileus above, “sorghum-brown” (dull vinaceous brown) 
around the base, densely appressed fibrillose up to the fibrillose 
evanescent superior annulus, fibrillose sheath soon breaking into 
zones or patches and the fibrils dark drab in color, apex silky 
and blackish when dried, cortex also very dark colored. 

Spores broadly ovoid, bister in KOH, 6-7 X 5-5.5 g, smooth, 
no apical pore visible; basidia 19-23 X 7-8 ja, four-spored, pale 
olivaceous gray in KOH ; pleurocystidia not differentiated; cheilo- 
cystidia forming a sterile band on the gill edge, filamentose with a 
small knob at the apex, 38-52 X 4-5 g, pale olivaceous in KOH ; 
gill trama parallel, the hyphae 8-15 ix in dia., pale olivaceous 
brown in KOH; pileus trama homogeneous beneath a cuticle of 
radially arranged hyphae 5-9 g in dia., no clamp connections 
seen, tramal body of interwoven pale olivaceous hyphae when 
revived in KOH, hyphae 5-12 in dia. 

The species was found scattered to subcespitose on soil under 
live oak, and is known only from the type locality. 

Observations: Although unquestionably a species of AgaricMS, 
this fungus has many characters not possessed b\' any other 
known American species. The olivaceous color assumed by all 
parts of the carpophore when sections are mounted in KOH is 
distinctive and unique in this genus. I know of no other Agaricus 
with similar cheilocystidia. The olive color diffuses through the 
mounting medium causing the latter to become sordid olivaceous 
also, and the reaction can thus be observed without the aid of a 
microscope. The vinaceous color present in the carpophore and 
the surrounding mycelium, and the very dark color of the dried 
carpophores are also distinctive but not so unusual for the genus. 
When dried the carpophores are about as dark as those of A. 
echinatus Fries but, of course, the two can be readily separated by 
the character of the cuticle of the cap. Unfortunately the colors 
of the fresh specimens are not known. They were described 
simply as “dark colored mushrooms.” In a situation such as 
this however, it is important to know the changes that take place 
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as the development of the carpophores proceed. The relation- 
ships of this fungus are difficult to determine, and probably can- 
not be stated accurately until such time as the agaric flora of our 
southwest has been more critically investigated. 

Agaricus eastlandensis sp. nov. 

Pileus 6-10 mm. latus, convexus demum planus, ad marginem appendicii- 
latus, siccus, librillosus, albidus demum pallide luteus; lamellae liberae, con- 
fertae, angustae, incarnatae dein umbrinae; stipes 10-15 mm. longus, 1.5-2. 5 
mm. crassus, aequalis vel bulbosus, albidus demum avellaneus, sursum sericeus, 
deorsLim librillosus; annulus librillosus, albidus; sporae subglobosae vel late 
ellipsoideae, (8) 9-11 X 7-9 ju. Specimen typicum in Herb. Univ. of Mich, 
conservatum: Legit prope Eastland, Texas, Aug. 28, 1938, E. A. Smith. 

Pileus 6-10 mm. broad, convex becoming plane, margin at first 
fringed with fibrils left by the broken veil, surface dry, appressed 
silky-fibrillose, white or whitish, in age creamy yellowish on the 
disc, when dried pale buff over all or the disc slightly darker, not 
changing to yellow when cut or bruised; flesh very thin, white, 
odor and taste not recorded; lamellae free but approximate to the 
stipe, close, narrow, dull vinaceous but finally blackish brown, 
edges even; stipe 10-15 mm. long, 1.5-2. 5 mm. thick, equal above 
a bulbous base, white or whitish but gradually becoming brownish 
beneath a thin coating of appressed white fibrils, silky above the 
annulus and tinged pinkish, bulb consisting of a mass of soil held 
together by a copious mycelium; annulus single, fibrillose, apical 
to superior, white, soon evanescent. 

Spores subglobose to broadly ellipsoid (8)9-11 X 7-9 pc, pale 
bister in KOH, smooth, with a flattened apex and hence appearing 
slightly truncate; basidia two- and four-spored, 22-26 X 8-10 pc, 
hyaline in KOH ; pleurocystidia not differentiated ; cheilocystidia 
basidia-like, pale fuscous in KOH but becoming hyaline, many 
sporulating basidia seen on the gill edge; gill trama parallel to 
subparallel, the subhymenium thin and of filamentose hyphae; 
pileus trama with the cuticle of radially arranged hyphae 5-10 pc 
in dia., hyaline in KOH, no clamp connections seen, tramal body 
hyaline in KOH, of interwoven hyphae 8-12 pc in dia., hyaline 
metallic-appearing lactifers numerous. 

On exposed soil in an open oak grove after heavy rain, Eastland 
Texas, Aug. 28, 1938, E. A. Smith. 

Observations: The annulus is the same type as that of Agaricus 
campestris hvit even more fibrillose and evanescent. The species 
is related to A . campestris, but is obviously very distinct both by 
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virtue of the spore size and very small delicate stature of the 
carpophores. It can be characterized as one of the smallest 
species in the genus but having exceptionaHy large spores. The 
carpophores are very soft and in wet weather discolor to dark 
sordid brown soon after maturity much in the same manner that 
the white form of A. campestris discolors. The change is caused 
by a change in color of the cell sap, and is not caused by the dark 
spores obscuring the true color. 

Clitocybe Gruberi sp. nov. 

Pileus 8 cm. latus, convexus, siccus, pallide flavidus; lamellae confertae, 
angustae, decurrentes et reticulatae, pallide flavidae; stipes 3 cm. longiis, 2.5 
cm. crassus, solidus, intiis pallidus, glaber, pallide flavidus, impolitus; sporae 
11-14 X 4. 5-5, 5 M, laevae; cheilocystidia 38-64 X 8-10 ju, subventricosa sed 
elongata. Specimen t 3 "picum in Herb. Univ. of Mich. conser\’atum: Legit 
prope Juliet, Idaho, Ma}', 1943, Gruber 26 . 

Pileus 8 cm. broad, broadly convex with an inrolled margin, 
surface dry and unpolished, evenly pale yellow, “Naples yellow” 
to “straw yellow” or “primuline yellow” in places where in con- 
tact with sticks etc., the margin downy-tomentose and even; 
flesh thick and firm, white, pallid yellowish, when dried, unchang- 
ing when cut or bruised, odor radish-like or somewhat sweetish, 
taste agreeable and mild; lamellae close, about 3 tiers of lamel- 
lulae, narrow (material all young), long-decurrent, anastomosing 
or forming a more or less distinct reticulum on the stipe, con- 
colorous with pileus or paler and duller, edges even; stipe very 
short, thick and firm, 3 cm. long, 2.5 cm. thick, solid, whitish 
within, surface concolorous with pileus, glabrous, apex appearing 
more or less unpolished, base without conspicuously adhering 
mycelium or rhizomorphs. 

Spores white in mass, hyaline or a few with a yellowish tinge 
when revived in KOH, 11-14 X 4.5-5 g, subcylindric, obtuse at 
ends, smooth, not amyloid; basidia 42-48 X 9-11 /i, clavate with 
narrow flexuous pedicels, four-spored, pallid and content granu- 
lose in KOH; pleurocystidia rare and found mostly very near the 
gill edge, similar to cheilocystidia; cheilocystidia 38-46 X 8-10 
slightly ventricose above the middle and then tapered to a long 
often flexuous forked or variously branched neck, sometimes with 
a small apical head but apex usually acute, hyaline and thin- 
walled; gill trania compact, homogeneous, of narrow subparallel 
hyphae interwoven with contorted lactifers, hyaline in KOH; 
pileus trania homogeneous, cuticle of interwoven non-gelatinous 
narrow (4-7 g) hyphae with golden yellow contents, many hyphal 
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tips present as pilocystidia, the end cell not differentiated except 
for a narrow, short proliferation, the cells 20-35 X 4-7 fi, pro- 
liferation 10-15 M long and 2-4 ^ at base, the apex often 4-6 ^ in 
dia., clamp connections not present. 

Singly under conifers, near Juliet, Idaho. 

Observations: This is obviously a very robust Clitocybe even 
though the type specimen is not particularly large. It was young 
and immature when collected, but in spite of this a good spore 
deposit was obtained. Superficially it resembles a young robust 
carpophore of Cantharellus cibarius in color and in the unpolished 
appearance of the pileus, but is readily distinguished by its gill 
characters and spores. In certain respects it resembles carpo- 
phores of some of the robust species of Leucopaxillus, but its spore 
characters preclude inclusion in that genus. Leucopaxillus puL 
cherrimus (Peck) S. & S. has similar colors, to judge from de- 
scriptions, and the same unpolished surface of the pileus. The 
long cylindric spores, the color of the carpophore, and the cheilo- 
cystidia are an unusual combination of characters in Clitocybe. 

Hygrophorus inocybiformis sp. nov. 

Pileus S~6 cm. latus, conicus vel obtusiis, demum campanulatus vel umbo- 
natus, siccus, Fibrillosus vel squamulosus, subumbrinus; lamellae arcuatae vel 
brevissime decurrentes, latae, subdistantes, pallide cinereae; stipes 3~6 cm. 
longus, 5”12 mm. crassus, subaequalis, solidus, siccus fusco-fibrillosus, sursum 
albidus; sporae 10-13 X 5-6.5 Specimen tj^picum in Herb. Univ. of Mich, 
conservatum: Legit prope Lick Creek Summit, Idaho National Forest, Sep- 
tember, 1943, Wm. B. Gruber. 

Pileus 3-6 cm. broad, conic to obtuse when young, the margin 
incurved and fringed with the remnants of a fibrillose veil, ex- 
panding to campanulate or obtusely umbonate, sometimes plane 
or the disc slightly depressed, surface dry and innately fibrillose 
to fibrillose-squamulose, dark gray (“drab”) over all or with 
drab fibrils over a palUd background in age; flesh whitish or 
tinged pallid gray near surface, thin except in the disc, soft and 
fragile, unchanging when cut or bruised, odor none, taste mild; 
lamellae short-decurrent or arcuate, broad, subdistant, rather 
thick and firm, waxy, a few forked, pallid to grayish buff' (“pale 
olive -buff”), edges even; stipe 3-6 cm. long, 5-12 mm. thick, 
subequal, the base at times slightly narrowed, solid, fleshy, white 
within, surface streaked with dark grayish brown fibrils up to the 
zone left by the broken veil, dry over all, white and glabrous to 
appressed silky toward the apex. 
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SporCvS white in mass, 10-“13 X 5-6.5 /i, ellipsoid, smooth, not 
amyloid; basidia four-spored, 62-84 X 10-12 /x; pleurocysticlia 
and cheilocystidia not differentiated; gill trama of divergent 
hyaline hyphae 6-8 m in dia.; pileus trama with a cuticle of 
radially arranged nongelatinous hyphae 10-15 jj, in dia., their 
contents smoky in color and the end-cells more or less pointed, 
clamp connections abundant; the hyphae of the llesh proper 
hyaline, 8-14 fi in dia. 

Gregarious to scattered under spruce and balsam fir. It was 
collected in 1941, A. H. Smith no. 15919 and by Gruber in 1943 
in the same region. 

Observations: Because of its librillose to squamulose pileus this 
fungus has somewhat the stature and appearance of an Inocyhe or 
of a small species of the Tricholoma terreum group. Actually, the 
fungus is closely related to IL pustiilatus, but is readily distin- 
guished by its spores and by the fibrillose veil. H, ptistulattis was 
found in the same area in 1943 and appeared to have a perfectly 
dry stipe. Previously (Smith, 1937 ) reported a collection from 
California with a thin gelatinous universal veil. The latter was 
found during very wet weather, whereas the Idaho collection was 
made during dry weather. Since large numbers of carpophores 
were not available for study in either instance, the discrepancy is 
merely pointed out here in the hope that any who find //. pustu- 
latus will pay particular attention to the presence or absence of a 
gelatinous veil. II. olivaceo-aluhus has both a glutinous sheath 
and one of fuscous fibrils beneath it. Consequently, IL inocybe- 
forniis might be considered closely related to it. 

Hypholoma dispersum var. idahoense var. nov. 

Pileus 1-2.5 cm. latus, conicus vel campanula tus demum conve.\us vel 
umbonatus, glaber, ad marginem appendiculatus, obscure fulvus demum sor- 
dide ochraceus; sapor acerbus; lamellae confertae, adantae, angustae, albidae 
demum obscurae; stipes 6-8 cm. longus, 1-2 mm. crassus, aequalis, deorsum 
obscurus, sursum albidus demum sordidus, fibrillosus; sporae 7-8.4 X 3.5-4 ii. 
Specimen typicum in Herb. Univ. of Mich, conservatum: Legit prope Lake 
Fork Ranger Station, Idaho National Forest, Idaho, Oct., 1943, Wm. B. 
Gruber P-8L 

Pileus 1-2.5 cm. broad, obtusely conic with an incurved margin, 
becoming campanuiate to broadly convex with a small conic 
umbo, surface moist and glabrous except for the appendiculate 
margin, veil remnants adhering to margin as a thin submem- 
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branous band or band broken up into patches, siibhygrophanous, 
dull tawny to cinnamon-brown on the disc, paler toward the 
margin, fading around the disc first to sordid ochraceous; flesh 
thin, pallid, odor not distinctive, taste distinctly bitter and leav- 
ing a persistent after taste (in fresh material); lamellae close, 
ascending adante, narrow to moderately broad, white or whitish, 
becoming sordid grayish brown, edges white floccose; stipe 6-8 
cm. long, 1-2 mm. thick, equal, cartilaginous, sordid brown to 
bister below and gradually darkening upward, at first covered by 
a conspicuous coating of white fibrils causing it to appear white 
or silvery, apex whitish beneath the fibrils but eventually becom- 
ing brownish, base conspicuously strigose with white to tawny 
hairs or mycelium. 

Spores 7-8.5 X 3.5-4 ju, ellipsoid, apex truncate, dull tawny 
brown in KOH; basidia 22~26 X 5-6 four-spored; pleuro- 
cystidia abundant, mucronate, 26-34 X 8-10 with a highly 
refractive irregular amorphous mass or body in central portion; 
cheilocystidia cylindric to subventricose, 30-36 X 4-6 apices 
rounded, hyaline, content homogeneous; gill trama parallel, 
hyaline or nearly so; pileus trama with a thin subgelatinous 
pellicle of hyaline more or less radially arranged hyphae 3-5 m in 
dia. and bearing clamp connections, beneath this a hypoderm of 
radially arranged hyphae 8-12 fj, in dia. which are dark yellowish 
in KOH, the remainder of the trama paler and not compactly 
interwoven. 

Cespitose to subcespitose on conifer logs, Lake Fork Ranger 
Station, Idaho National Forest, Idaho, Oct., 1943, Wm. B. 
Gruber F-8L 

Observations: This variety differs from var. typicum in its slen- 
der cheilocystidia, cespitose habit, "paler colors of the young gills 
and apex of the stipe, and by the very bitter taste. It was found 
during a dry season during which very few agarics fruited, but 
was found in quantit}^ in the one locality. 

Hyphoioma olympianum sp. nov. 

Pileus 2.5-4 (6) cm. latus, obtusus demum planus vel umbonatus, canes- 
cens, glabrescens, pallide alutaceus; sapor amarus; lamellae confertae, adnatae 
seel secedenti-liberae, pallide luteae; stipes radicatus, 5-7 cm. longus, 3-6 cm, 
crassus, sursuni luteus, deorsum sordide ferrugineus; sporae 6-7.5 X 4-4.5 ju, 
obscure terrugineae. Specimen typicum in Herb. Univ. of Mich, conserva- 
tuni: Legit prope Storm King Mountain, Olympic National Park, Wash., 
Oct. 16, 1941, A. H. Smith 18,003. 
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Pileus 2. 5-4 (6) cm. broad, obtuse to convex and with an in- 
curved margin at first, expanding to plane or retaining a slight 
obtuse umbo, surface at first canescent from a thin coating of 
whitish silk}' fibrils but soon glabrescent or fibrils more or less 
persistent toward the margin, moist, “cinnamon bufl'“ to “cia\'- 
color” on disc and paler \’ellow toward the margin (sordid hone}' 
color to alutaceous); fiesh hard and thick in the disc, abruptly 
thinner toward the margin (zt 3 mm. at the stipe), pallid but 
soon lutescent where cut or broken, odor not distinctive, taste 
quick]}’ and decided!}' bitter; lamellae close, zh 33 reach the stipe, 
3~4 tiers of lamellulae, narrow (3-4.5 mm.), bluntly adnate but 
seceding, “cream-buff” (very pale yellowish) young, “buckthorn 
brown” in age (dark sordid yellowish brown) and often with dark 
rusty spots, edges even and pale yellowish; stipe 5-7 cm, long, 
3-6 mm. thick, subfusoid to equal above a long tapered pseudo- 
rhiza, tubular to hollow, surface densely white-fibrillose from veil 
remnants, apex yellowish and pruinose, becoming }'ellowish whiere 
handled and final!}' dark sordid brown, more or less glabrescent. 

Spores dull cinnamon brown in mass, when revived in KOH 
very pale dull brown, ellipsoid to ovoid, smooth, apical pore not 
evident under ordinary magnifications, 6-7.5 X 4-4.5 g; basidia 
four-spored, 18-22 X 5-6 g, projecting somewhat when sporu- 
lating; pleurocystidia abundant, 22-36 X 9-14 yu, ventricose and 
mucronate, with an irregular highly refractive mass in the en- 
larged portion; cheilocystidia abundant, 18-28 X 4-8 g, sub- 
clavate to subventricose, the apices rounded; gill trania sub- 
regular, homogeneous; pileus trama with a very thin pellicle of 
narrow (1.5-2. 5 g) hyaline, subgelatinous (when revived in KOH) 
hyphae, beneath this a region of brownish compactly arranged 
larger hyphae of about the same diameter as those making up 
the trama, clamp connections present. 

Gregarious to scattered around Douglas fir stumps, Storm King 
Mountain, Olympic National Park, Washington. 

Observations: H. olympianum is very similar to II , radicosum 
Lange but there is a distinct difference in the color of the spores 
when both are compared under the microscope. Those of 
II. radicosum are distinctly darker in color. There is a second 
distinct difference in the color of the fibrils over the basal portion 
of the stipe. In II. radicosum dark tawny fibrils cocker the lower 
portion and often become arranged in patches. These are not 
present in H. olympianum. In the latter species, the change in 
color on the bruised portions of the stipe may be significant, but 
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this needs to be verified by many observations since other species 
in the genus show this character at times and it does not appear 
significant. 

Hypholoma subochraceum sp. nov. 

Pileus 2“4 cm. latus, convexiis, glaber, glutinosus vel viscidus, subochra- 
ceus; lamellae confertae, angustae, pallide luteae demum sordide cinnamomeae; 
stipes 5-9 cm. longus, 5-7 mm. crassus, aequalis, stirsum luteo-albus, deorsum 
fusco-ferrugineiis; sporae 5-6 X 2.5-3 fx . — Specimen typicum in Herb. Univ. 
of Mich, conservatum: Legit prope Mt. Angeles, Olympic Mountains, Wash., 
Oct. 4, 1941, A. H. Smith 17,526. 

Pileus 2~4 cm. broad, convex with an inrolled margin and 
becoming broadly convex to plane, surface glabrous except for 
scattered fibrillose flees along the margin from the broken veil, 
glutinous (slimy as in Lactarius mucidus) when wet, under a lens 
appearing somewhat appressed fibrillose beneath the gluten, very 
pale ochraceous tawny on the disc, '‘massicot yellow” (pale clear 
yellow) near the margin, when young more or less “cinnamon- 
buff” (pallid alutaceous) over all; flesh thin, firm, equal, yellowish, 
unchanging, odor none, taste mild; lamellae close, rb 35 reach the 
stipe, 2 tiers of lamellulae, equal and narrow in young caps, 
adnate becoming depressed-adnate, pale yellow (“margeurite 
yellow”) young, becoming tinged sordid cinnamon-brown at 
maturity, edges even; stipe 5-9 cm. long, 5-7 mm. thick at apex, 
equal or slightly enlarged downward, tubular to hollow, surface 
over lower portion pale yellowish white from a thin coating of 
white fibrils which extends up to the evanescent zone left by the 
broken veil, yellowish beneath the fibrils (concolorous with the 
gills), apex yellow and silky, soon becoming sordid rusty brown 
from the base upward and glabrescent. 

Spores dull snuff brown in mass, very pale brown under the 
microscope, smooth, 5-6 X 2.5-3 g, ellipsoid to narrowly ellip- 
soid, apical pore not visible under ordinary magnifications; 
basidia four-spored, 16-18 X 4-5 g, projecting only slightly when 
sporulating; pleurocystidia very abundant, ventricose-mucronate, 
32-46 X 10-14 g, with a highly refractive irregular body or 
bodies in the enlarged portion Avhen revived in KOH ; cheilocys- 
tidia similar to pleurocystidia and abundant; gill trama subregular 
and brownish when revived in KOH ; pileus trama homogeneous 
beneath a thick (75-150 g) gelatinous pellicle of narrow (2-4 g) 
yellow hyphae, clamp connections present. 

Cespitose on conifer logs, Mt. Angeles, Olympic Mountains, 
Wash. 
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Observations: The distinctive features of this species are the 
verv' slimy pileus when wet, the small spores and \'ellow gills. 
The spores are very pale and not truly purple brown in mass, l:)ut 
the}' are thick-walled and have a small apical pore and hence are 
t}’pical in structure if not in color. The cystidia of course are 
typical of Hypholoma. II. tsugaecola is close but has larger spores 
and lacks cystidia with the characteristic highly refractive con- 
tent. Its spores are also different, being typical for the genus in 
color. II. incomptum Massee, is also described as being viscid 
but should differ markedly in spore size (8 X 3.5 g) as well as in 
the yellow scales on the stipe and in the color of the pileus. 

Melanoleuca eccentrica sp. nov. 

Pileus 4-6.5 cm. latus, unibonatus vel subplanus, glaber, pallide alutaceus; 
odor et sapor subspermaticiis; lamellae confertac, angustae, pallidae; stipes 
eccentros, 4-5 cm. longus, 9-10 mm. crassus, solidus, subavellaneus, glaber; 
sporae 7-8 X 4-5 ju- Specimen typicum in Herb. Univ. of Mich, conserva- 
tum: Legit prope Olympic Hot Springs, Olympic National Park, Wash., 
Oct. 8, 1941, A. H. Smith 17,667. 

Pileus 4-6.5 cm. broad, obtusely' umbonate with an inrolled 
margin, expanding to nearly plane, margin cottony' when yxiung, 
surface glabrous, moist and opaque, ‘Avarm buff’ over all when 
y'oung (pale buff to alutaceous), becoming paler and more y'el- 
lowish (“cartridge buff”) along the margin, finally' nearly “cinna- 
mon buff” on the disc; flesh thick, 1 cm. in the umbo, abruptly' 
thinner (zb 5 mm.) toward the stipe, pallid (“tilleul buff”), very' 
firm, unchanging when bruised, odor when cut subspermatic as 
in many' species of Inocybe, taste similar and very' disagreeable; 
lamellae crowded, shallowly' adnexed, narrow (3-4 mm.), equal, 
pallid, edges uneven; stipe eccentric, 4-5 cm. long, 9-10 mm. 
thick, equal or enlarged below, stuffed solid, interior pallid, 
surface darker and more or less avellaneous, oppressed fibrillovse- 
striate, glabrous. 

Spores 7-8 X 4-5 jj., ellipsoid, covered with minute strongly' 
amy'loid warts; basidia four-spored, 34-40 X 7-8 /x; pleuro- and 
cheilocy'stidia not differentiated; gill trama not amyloid, regular 
to subregular, cells 5-10 /x in dia. and cydindric, the length very' 
variable; pileus trama wdth a pellicle of interwoven narrow (3-6 
/x) hyphae, the remainder floccose and loosely' interw'oven, clamp 
connections not present. 

Gregarious under conifers, Olympic Hot Springs, Olympic 
National Park, Wash., Oct. 8, 1941 (16,667). 
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Observations: The pale yellowish brown color, the taste and 
the eccentric stipe along with the pallid gills are distinctive. The 
spores apparently are white in mass, but the only deposit obtained 
was thin. The lack of cheiloc 3 '^stidia is also characteristic but is 
a more difficult character to use since very careful observations 
must be made. ilT. praecox Murr., M. mirahilis (Bres.) Singer, 
M. dehiscens (Kalchbr.) Singer and M. angelesiana are other 
species in which the cheiloc^^stidia are lacking. 

Melanoleuca angelesiana sp. nov. 

Pileus 5“7 cm. latus, umbonatus vel planus, glaber, subviscidus olivaceo- 
fuscus; lamellae confertae, latae, cinereae mox albidae, demum fusco-macula- 
tae; stipes 5-6 cm. longus, 10-12 mm. crassus, olivaceo-fuscus, glaber; sporae 
7-8 (9) X 4.5-5 (6) m; cheilocystidia nulla. — Specimen typicum in Herb. Univ. 
of Mich. conservatLim: Legit prope Lake Angeles, Olympic Mts., Wash., 
June 25, 1939, A. H. Smith 14,633. 

Pileus 5-7 cm. broad, at first with a low obtuse umbo and an 
inrolled margin, becoming plane or the margin uplifted, glabrous, 
subviscid to the touch but lacking a gelatinous separable pellicle, 
opaque when moist, color fuscous to ‘‘buffy brown” (dull olive- 
brown), margin paler grayish brown hair-brown ”) ; flesh 2-3 
mm. thick at the stipe, tapered to the margin, watery^ gray when 
moist, pallid when faded, odor none, taste mild ; lamellae crowded, 
zb 75 reach the stipe, zb 3 tiers of lamellulae, moderately broad 
(5-7 mm.), narrowed toward the margin, horizontally adnate to 
slightly adnexed, pale ashy gray becoming pallid or white, the 
edges even and staining sordid brownish where bruised; stipe 
5-6 cm. long, 10-12 mm. thick near the apex, flared slightl}^ at 
the base and apex, surface concolorous with the pileus or paler, 
longitudinally fibrous striate, glabrous or with scattered fibrils 
caused by the shredding of the cuticle, hollow and sordid watery 
gra}' within. 

Spores 7-8 (9) X 4.5-5 (6) ju, ellipsoid, covered with strongly 
amyloid minute warts, with a subhilar depression; basidia four- 
spored; pleuro- and cheilocystidia not found; gill trama inter- 
woven, not amyloid; pileus trama homogeneous beneath a sur- 
face layer of more or less interwoven to subradial hyphae with 
dark brown contents and not narrower than the hyphae of the 
trama proper. 

Singly along the trail at Lake Angeles, Olympics, Wash., June 
25, 1939, A. H. Smith 14^633. 
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Observations: This species is characterized b\' the graxish 
gills which become white in age and stain brownish if bruised, b\’ 
the lack of cheilocystidia, and lack of any distinctive odor or 
taste. Unfortunately a spore print was not obtained. Melano- 
leuca praecox Murr. also lacks cheilocystidia, but no mention is 
made of its gills staining sordid brownish and their color is given 
as “avellaneous with a murinous tint.” This should indicate 
that its gills and pileus are practically the same color. Such is 
not the case in M. angelesimta, 

Phoiiota carbonaria sp. nov, 

Pileus (1) 2-4 (5) cm. latus, convexus vel planus, viscidus, ferrugineo- 
squamulosus dein subglaber, luteus dein subfulvus; lamellae confertae, adna- 
tae, angustae, pallidae dein subfulvae; stipes 3-6 cm. longus, 3-6 mm. crassus, 
squamosus, sordide luteus, squamis cinnabarinis; sporae ,5-6. .5 X 4-, 5. 5 ju; 
pleurocystidia 46-63 X 9-16 ju, fusoide ventricosa. — Specimen typicum in 
Herb. Univ. of Mich, conservatum: Legit prope Crescent City, Calif., Dec. 7, 
1937, A. H. Smith 9500, 

Pileus (1)2-4 (5) cm. broad, broadly convex, becoming plane 
or slightly umbonate, sometimes the disc slightly depressed in 
age, surface with a separable viscid pellicle and at first covered by’ 
concentric rows of small ‘Tazel” to ‘Terruginous” fibrillose 
scales (scales very’ bright fiery red) on a “warm buff” to “anti- 
mony'-y’ellow ” (pale y^ellow) background, ground color gradually 
changing to nearly “cinnamon-brown” (rather dark brown) in 
age and the scales becoming a duller reddish brown ; flesh watery’ 
brown, thick in the disc, tapering slightly toward the margin, 
odor and taste not distinctive; lamellae crowded, bluntly’ adnate, 
narrow, equal, white when young, sometimes gray’ish (not y’el- 
low), becoming nearly’ “snuff-brown” (dull y’ellowish brown) at 
maturity’, edges slightly’ crenulate; stipe 3-6 cm. long, 3-6 mm. 
thick, equal, compressed or terete, flesh sordid watery^ y-ellow, 
solid below but tubular above, surface covered to near the apex 
by small “hazel” or “ferruginous” recurved fibrillose scales, 
ground color sordid yellowish, the apex y’ellowish and merely’ 
pruinose. 

Spores 5-6.5 X 4-4.5 g, ellipsoid to subovoid, not truncate, 
smooth, nearly’ cinnamon-brown when revived in KOH; basidia 
four-spored; pleurocy’stidia very’ abundant, 46-63 X 9-16 g, fus- 
oid ventricose, subacute, smooth or with a resinous encrustation 
over the apex; cheilocy’stidia 24-32 X 8-12 g, subsaccate to sub- 
fusoid, obtuse, hymline; gill trama with a central strand of 
regularly^ arranged floccose hy’phae, the subhy’menium gelatinous 
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(when revived in KOH); pileus trama homogeneous beneath a 
thick gelatinous pellicle. 

Cespitose to densely gregarious on burned soil and charred 
wood, Lake Tahkenitch, Ore., Nov. 10, 1935 (3406); Nov. 11 
{3418)] Booth, Ore., Nov. 24 {3616); Trinidad, Calif., Nov. 27, 
1935 {3638); Orick, Calif., Dec. 4 {3773); Crescent City, Nov. 
22, 1937 {9003); Dec. 3 {9342); Orick, Calif., Dec. 4 {9386); 
Trinidad, Dec. 6 {9446); Crescent City, Calif., Dec. 7 {9500- 
type); Olympic Hot Springs, Olympic National Park, Wash., 
Oct. 17, 1941 {17,998); Oct. 17 {18,010). Kauffman collected it 
at Lake Quinault, Wash., in 1925 and tentatively identified it as 
Pholiota terrestris Overholts. 

Observations: P. carbonaria is closely related to P. terrestris 
but differs in its habitat, the color of the universal veil, and the 
size of the cystidia. P. cruentata Cooke & Smith should differ in 
having yellow gills at first and rubescent flesh. It is said to occur 
on burned areas also. P. tuberculosa sensu Bresadola has spores 
7-9 X 4-5 g and yellow gills, but is illustrated as having brightly 
colored scales somewhat like those of P. carhonicola. P. carboni- 
cola was most abundant during the cold season of 1935, and 
fruited most abundantly after a hard freeze. 

Pholiota Kauffmaniana sp. nov. 

Pholiota flammans similis sed sapor mitis et pileus viscidus. Specimen 
typicum in Herb. Univ. of Mich, conservatum: Legit prope Anderson Creek, 
Baker National Forest, Wash., Sept. 1, 1941, A. H. Smith 16, 268. 

Pileus (3) 4-8 (10) cm. broad, obtusely conic with an incurved 
sterile margin when young, becoming obtusely campanulate or 
plane with a low umbo, umbo sometimes obsolete, viscid to 
glutinous beneath a surface-covering of recurved fibrillose scales, 
somewhat glabrescent at least over the umbo or disc, margin 
decorated with submembranous patches of veil tissue, color 
'‘picric y^ellow’’ to “lemon-chrome” (very brilliant pale yellow) 
over all including the scales, becoming “amber-yellow” to “raw 
sienna” at least on the disc (bright y-ellowish tawny^) ; flesh rather 
thick and firm, “picric-yellow” throughout or with a wmtery 
greenish yellow band next to the gills, odor and taste perfectly' 
mild; lamellae “ picric-y^ellow ” but staining sordid brown along 
the edges when bruised, sharply- adnexed, close to crow’ded, 3 
tiers of lamellulae, moderately- broad (up to zt 5 mm.), edges 
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even; stipe 4~9 cm. long, 5-8 (10) mm. thick, equal or nearly so, 
bright picric-yellow both inside and out, increasingly scaly up- 
ward with recurved fibrillose picric-yellow scales; annulus merely 
a superior zone of bright yellow fibrils or submembranous but 
evanescent; surface of stipe appressed fibrillose above annulus. 

Spores ellipsoid, smooth, very minute, 4-5 X 2-2.5 g, very 
pale under the microscope, rusty in mass; basidia four-spored; 
pleuro- and cheilocystidia similar and abundant, 22-30 X 7-9 g, 
obtuse, subcylindric to submucronate or broadly' fusoid-ventri- 
cose, content usually homogeneous, and y^ellow or brownish, 
sometimes hy^aline and some with a highly' refractive amorphous 
content, projecting slightly' bey'ond the hyTOenium; gill trama 
regular except for the narrow subgelatinous interwoven sub- 
hy’menium ; pileus trama homogeneous beneath a thick gelatinous 
pellicle; numerous bundles of long needle-like crystals forming in 
or on the hvmenium and trama of pileus and gills when revived in 
KOH. 

Single to cespitose on conifer logs and debris, Grassy' Patch, 
Great Smoky' Mts. National Park, Tenn., Sept. 3, 1938 {10,868) \ 
Shuksan inn, Wash., Aug. 15, 1941 (16,161), Aug. 14 (16,186); 
Anderson Creek, Baker National Forest, Aug. 19 (16,268); Tim- 
berline Camp, Mt. Baker, Wash., Aug. 24 (16,339); Baker Lake, 
Wash., Sept. 1, (16,549); Mt. Angeles, Olympic Mts., Wash., 
Sept. 26, 1941 (17,342). Kauffman made four collections at 
Lake Quinault, Wash., in 1925. 

Observations: Kauffman recognized this fungus as a new species 
closely' related to P. flani^nans (Fries) Quel, but differing par- 
ticularly' in its viscid pileus. The literature of P. flammans from 
the time of Fries down to the present is consistent in describing 
it as dryn Recent works such as those of Metrod (1938) and 
Lange (1938) also bear out this concept. Aletrod in particular 
has given sufficient information on the European fungus to enable 
one to make a critical comparison with the species described here. 
Two characters stand out as sharply” distinct, namely' the viscid 
pileus and mild taste of P. Kauffmaniana. Pholiota lucifer 
differs from both of these in having larger spores. Although 
Overholts (1927) adhered to the tradition that P. flammans has 
a dry' pileus, he referred to one collection at New York in which 
the collectors notes described the pileus as viscid. 

The viscidity of the pileus can be demonstrated almost as 
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readily from dried as from fresh material. The pellicle of a viscid 
species gelatinizes appreciably and has a very characteristic 
appearance in either water-mounts of fresh material or in mounts 
of dried material revived in KOH. In Kauffman’s collections 
from the Adirondack Mountains of New York, in one collection 
he made in Sweden, in his Colorado specimens, and in all of my 
collections from the Adirondacks, Nova Scotia, Ontario and Ten- 
nessee the pilei possess the thick gelatinous pellicle characteristic 
of a viscid species. The taste of these collections was not re- 
corded, and they were all identified as P. jlammans. Since the 
hyphae of the pellicle are very narrow (2.5-4 jj) and form a rather 
sharply differentiated layer between the scales on the surface 
and the main portion of the tramal body, it is doubtful if Metrod 
would have overlooked them in his study. Consequently, on the 
basis of Kauffman’s collection from Sweden, it appears that 
P. Kauffmaniana occurs there as well as throughout the United 
States. The bundles of needle-like crystals which form in 
mounts of P. Kauffmaniana revived in KOH may be an additional 
distinguishing character. 

Tricholoma atroviolaceum sp. nov. 

Pileus 5-12 (14) cm, latus, obtusus vel umbonatus, siccus, atro-violaceiis 
et squamulosus; odor et sapor farinaceus; lamellae confertae, sinuatae, latae, 
fumoso-avellaneae; stipes 6-14 cm. longus, 10-30 mm. crassus, solidus, siib- 
cinereus niox umbrinus, librillosus demum furfuraceus; sporae 7-9 X 3.5-6 ^t. 
Specimen typiciim in Herb. Univ. of Mich, conservatum: Legit A. H. Smith 
8195 prope Kerby, Ore., Nov. 29, 1937. 

Pileus S~12 (14) cm. broad, obtuse and with a slightly incurved 
margin when young, becoming broadly umbonate or plane, the 
margin spreading or recurved somewhat in age and frequently 
plicate or splitting radially, surface dry and covered over all 
except the margin by minute recurved blackish violet scales, 
color blackish violet from the dense covering of fibrils (‘‘dark 
grayish brown” over central part and “benzo brown” along the 
margin, darker in age); flesh thin but rigid and brittle (4-5 mm. 
near the stipe), sordid brownish gray to nearly “drab-gray,” 
odor very strongly farinaceous, taste slightly to strongly farina- 
ceous, no color change when cut or bruised but sometimes grad- 
ualh” darkening; lamellae close, 1-2 tiers of lamellulae, sinuate to 
adnexed, broad (up to 1 cm. =t), very brittle, “light cinnamon- 
drab,” “light drab” or “wood-brown” (dull cinnamon overcast 
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\\^ith gray^), edges uneven to eroded and usually staining blackish; 
stipe 6-14 cm. long, 10-30 mm. thick, equal to enlarged above or 
sometimes with an abruptly bulbous base, solid, tinged pale drab 
within, pallid at very first but soon tinged “benzo brown” and 
finally quite dark, surface appressed fibrillose and becoming some- 
what furfuraceoLis at times from the broken cuticle (color darker 
when the fibrillose coating is dense). 

Spores subellipsoid to subovoid, 7-9 X 4.5-6 not amyloid ; 
basidia four-spored ; pleuro- and cheilocy'stidia not differentiated; 
gill trama subregular, not or only very slightly amyloid; pileus 
trama pallid and homogeneous beneath a surface layer distinctly 
difierentiated by the dark fuscous brown color of the cells, the 
pigment located on the wall as a very thin incrustation. 

Gregarious under conifers, Oregon-California state line near 
Kerby, Ore., Nov. 29, 1937 (<?iP5-type) ; scattered under conifers, 
Olympic Hot Springs, Olympic Mts., Wash., Oct. 2, 1941 (17,539), 
vsame locality Oct. 8 (17,701), Oct. 11 (17,764), Oct. 15 (17,906); 
Storm King Mountain, Olympic National Park, Oct. 16, 1941 
(17,971); Mt. Angeles, Olympic Mountains, Wash., Oct. 20, 1941 
(18,063). 

Observations: Tricholoma hordum Fries sensu Ricken is de- 
scribed as having an almost violet-black pileus, but lacks a 
farinaceous odor and taste, has distinctly' smaller spores, and 
apparently a paler stipe. Fries described A. hordtis as cinereous 
as well as lacking a distinctive odor and taste, so my collections 
cannot be placed there. Tricholoma elytroides is also close but 
should be readily' distinguished by' its smaller spores and paler 
pilei. T. pardmum sensu Konrad and Maublanc is also close but 
readily' distinct by its paler color. The lack of cheilocy'stidia 
distinguished T. atroviolaceum from such fungi as T. atrosquamo- 
sum and T. squarrulosum. T. murinaceum sensti Bresadola has a 
bitter then acrid taste, and apparently' much paler colors. 

Tricholoma aurantio-olivaceum sp. nov. 

Pileus 1-3.5 cm. latus, conico-campanulatus, siccus, aurantio-fibrillosus 
demuin obscure aurantius; lamellae confertae, latae, adnexae, ventricosae, 
pallidae, aurantio-maculatae dein olivaceo-cinereae; stipes 4-6 cm. longus, 
3-5 mm. crassu.s, deorsum attenuatus, aurantio-fibrillosus, sursum aurantio- 
guttatus; sporae 5.5-7 X 3. 5-4. 5 ju. — Specimen typicum in Herb. Univ. of 
Mich, conservatum: Legit prope Olympic Hot Springs, Olympic National Park, 
Wash., Oct. 8, 1941, A. H. Smith 17,666. 
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Pileus 1-3.5 cm. broad,, obtusely conic with an incurved mar- 
gin, expanding to conic-campanulate or obtusely umbonate and 
with a spreading margin, surface dry and appressed fibrillose, 
young specimens with bright orange C'ochraceous orange”) 
fibrils on a ‘‘cinnamon-buff” (buff) background, in age either 
yellowish over all or developing an avellaneous or sordid yellow- 
brown (“snuff-brown”) cast, the colors becoming sordid in age; 
flesh thin except in the umbo (1.5-2. 5 mm.), pallid, odor none, 
taste mild, unchanging when cut; lamellae close, 40-60 reach the 
stipe, 1-2 tiers of lamellulae, broadly and deeply adnexed, broad 
(5-6 mm.), ventricose near the stipe and tapered to the margin, 
white or “tilleul buff” (pallid) when young, gradually becoming- 
pale cream-color and soon stained with pale orange-brown spots 
which darken to dark olivaceous, edges uneven but not eroded; 
stipe 4-6 cm. long, 3-5 mm. thick at the apex, narrowed down- 
ward to an almost pointed base, solid or with a stuffed tubule, 
surface covered with a thin coating of bright orange (“ochraceous 
orange”) fibrils and the apex beaded with “ochraceous orange” 
droplets, the orange fibrils becoming sordid brownish in age, 
apex whitish, base soon stained orange-brown and finally oli- 
vaceous brown, the change gradually progressing upward. 

Spores 5.5-7 X 3. 5-4.5 ju, ellipsoid, smooth, not amyloid; 
basidia four-spored; pleurocystidia and cheilocystidia not dif- 
ferentiated; gill trama regular to subregular, not amyloid, cells 
7-12 At in dia. and cylindric, 20-100 g long; pileus trama homo- 
geneous, not amyloid, surface-hyphae with orange walls. 

Densely gregarious under conifers, Olympic Hot Springs, 
Olympic National Park, Wash., Oct. 8, 1941 {17,666) and again 
Oct. 15 (17,901); Lake Mills, Olympic Mountains, Wash., Oct. 15, 
1941 (17,951), 

Observations: Kalchbrenner (1873) described Agaricus psam- 
mopus as having bright yellow gills and an acrid taste but did not 
mention a change in color of the gills when bruised or in age* 
Although Kalchbrenner’s species is included in practically all the 
manuals of the European agaric flora, nowhere is it described as 
slender or with gills that stain olivaceous gray. Its stipe is 
usually described as 6-10 (18) mm. thick. Since weather condi- 
tions were very favorable for agarics around Olympic Hot Springs 
in the fall of 1941, the slender stature and small size of the carpo- 
phores collected there cannot be explained as being caused by 
unfavorable fruiting conditions. There is no larch in the region 
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where my collections were made. The only conifer common to 
all the localities was Douglas fir. In aclditon to habitat, color- 
change, and small size, there may be other significant differences 
between T. psamniopodhim and T. aurantio-olivaceum. The 
stipes in my collections were evenly fibrillose. The drops of fluid 
near the apex may leave slight stains in drying but do not cause 
the apex to appear granular. T, psamnwpodiuni was reported 
for the United States by Rea and Ramsbottom (1929) . American 
mycologists have probably considered it as merely a form of 
T. vaccinum. 

Trichoioma rhizoideum sp. nov. 

Pileus 1-3 cm. latus, convexus, siccus, sublibrillosus, palhcle avellaneus; 
lamellae adnatae vel subdecurrentes, angustae, subdistantes, pallide siibincar- 
natae; stipes 3-5 cm. longus, 3-5 mm. crassus, deorsum attenuatus, intus 
siibavellaneus, extus albido-fibrillosus, sursum furfuraceus; sporae4-5 X 2-3 ^c. 
— -Specimen typicum legit A. H. Smith 18,107, prope McKenzie Pass, Ore., 
Oct. 29, 1941; in Herb. Univ. of Mich, conservatum. 

Pileus 1-3 (4) cm. broad, broadly convex with an inrolled 
margin, becoming plane, surface dry and satiny from a thin white 
fibrillose coating, color evenly ‘'pale vinaceous fawn’' (very pale 
avellaneous), darker and more sordid vinaceous buff when surface 
fibrils have worn away; flesh thin but firm (1.5-2 mm.), equal; 
lamellae close to subdistant (32-36 reach the stipe, 1-2 tiers of 
lamellulae) “pale pinkish buff” to “pale pinkish cinnamon’’ or 
darker in age (pale buff or tinged flesh-color and in age sordid pale 
alutaceous) ; stipe 3-5 cm. long, 3-5 mm. thick at apex, narrowed 
below to a long flexuous pallid vinaceous rhizomorph, solid, flesh 
pallid vinaceous buff, surface white from a dense coating of white 
fibrils which cause apex to be more or less furfuraceous, glabres- 
cent, a pallid sordid brownish color below, rhizomorphs and 
young individuals growing in dense masses throughout the soil 
but no sclerotia found. 

Spores 4-5 X 2.5-3 g, ellipsoid, smooth, not amyloid; basidia 
four-spored; pleuro- and cheilocystidia not differentiated; gill 
trania of narrow interwoven hyphae, not amyloid; pileus trama 
homogeneous, not amyloid, surface hyphae interwoven, clamp 
connections present but rare. 

Cespitose to subcespitose in the duff' under conifers, possibly 
on the very decay^ed remains of an old fungus but evidence not 
positive. AIcKenzie Pass, Ore,, Oct. 29, 1941 (18,107) and from 
Mt. Shasta, California, Wm. B. Cooke. 
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Observations: This species is very closely related to Tricholoma 
sclerotoideum Morse but readily distinguished b}^ its small spores 
and lack of fleshy sclerotoid masses at the base of the stipe. At 
first I thought T. rhizoideum might be a gigantic form of CoUybia 
cirrhata, but the more distant gills appear distinct along with 
other secondary' characters such as size and gill-color. However, 
it appears that a rather distinct phylogenetic series of species 
exists here. CoUybia tuberosa, C. cirrhata, C. Cookei, C. racemosa 
and C. olympiana though smaller are similar in general aspect to 
T, sclerotoideum and T, rhizoideum. 

Tricholoma subumbrinum sp. nov. 

Pileus v3“6 cm. latus, obtusus vel subumbonatus, viscidus, virgatus, disco 
sordide luteo-umbrinus, demum fuligineo-maculatus; odor et sapor valde fari- 
naceus; lamellae subsinuatae, confertae, latae, pallidae denium iimbrino- 
maculatae; stipes 9-12 cm. longus, 9-12 mm. crassus, pallidus, glaber vel 
subsquamulosus; sporae 7-8.5 X 4-5 ix . — Specimen typicum in Herb. Univ. of 
Mich, conservatiim: Legit prope Olympic Hot Springs, Olympic National Park, 
Wash., Oct. 8, 1941, A. H. Smith 17,671. 

Pileus 3-6 cm. broad, obtusely conic to subcon vex, the margin 
inrolled at first, becoming plane or retaining a low subconic umbo, 
surface viscid but soon dry, pellicle not separable, glabrous or 
appearing streaked as if with appressed fibrils, the ground color 
‘Ailleul buff” (pallid) and most evident toward the margin, 
central portion ^‘Saccardo’s umber” or sepia” (sordid yellowish 
brown), in age spotted “mummy brown” or finally nearly “drab” 
on the umbo; flesh thick and firm, tapering evenly to the margin, 
brittle, pallid to pale avellaneous, odor and taste very strongly 
farinaceous; lamellae close, subsinuate to adnexed, broad (5-8 
mm.), becoming subventricose, white or pallid, edges usually 
staining sordid brown where injured and becoming sordid 
brownish spotted in age; stipe 9-12 cm. long, 9-12 mm. thick at 
apex, evenly enlarged to the base, soon hollow, pallid both inside 
and out, apex minutely fibrillose-furfuraceous, remainder gla- 
brous or appressed fibrillose, slightly scaly in age and scales with 
a tendency to become sordid brownish. 

Spores 7-8.5 X 4-5 ^ smooth, ellipsoid, not amyloid; basidia 
foLir-spored, 30-36 X 7-8 jjl; cheilocystidia and pleurocystidia not 
differentiated; gill trama of entangled more or less regularly 
arranged cells, not amyloid ; pileus trama homogeneous beneath a 
thin gelatinous pellicle the narrow hyphae of which have sordid 
yellowish brown contents, remainder of tissue hyaline, not 
amyloid. 
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Scattered under conifers, Ohanpic Hot Springs, Olympic Na- 
tional Park, Wash., Oct. 8, 1941 {17 ,67 l-type) and (17 ,690), same 
locality Oct. 17, 1941 {18,917), 

Observations: Jn collection 18,917 the older pilei were more or 
less fibrillose scaly. The species is ver^^ similar to T, portentosum 
but differs in its sordid yellowish brown color, slightly larger 
spores and the sordid brownish stains on the cap and gills. T. 
subiim^^^ is not related to the reddish brown species with 

changing flesh and gills. T. spennaticum sensu Lange appears 
close to T'. suhumhrimim but its gills are not spotted and the 
colors as described and figured are too pale. T, spermaticiim is 
generalh' considered to be a white fungus. 

Tricholoma ionides var. farinaceum var. nov. 

Sapor farinaceus; pileus demum vinaceo-lilacinus; sporae 4-5 X 2“vW- 
Specimen typicum in Herb. Univ. of Mich, conservatum: Legit Mrs. W. H. 
Burt et A. H. Smith 18,339, prope Ann Arbor, Mich., June 13, 1942. 

Pileus 2-5 (7) cm. broad, broadly convex young, soon expanded 
plane or the margin recurved and wav\% surface moist and 
glabrous at first, dull violaceous gray (‘Might benzo brown”) on 
disc and nearly drab on the margin, fading as if subhygrophanous 
and then appearing unpolished or very fineh^ silky, the colors 
changing to dull lilac over all (“purple-drab,” “light vinaceous 
drab,” “light vinaceous purple,” “vinaceous lilac,” “slate- 
violet” to “deep slate-violet”), sometimes becoming bright lilac- 
vinaceous; flesh whitish or flushed lilac near the cuticle, brittle, 
thin, odor and taste distinctly farinaceous; lamellae crowded, 
narrow (=t 2 mm.) but finally becoming moderately broad, adnate 
or slightly emarginate with decurrent lines on the stipe, white but 
in age becoming slightly^ cream colored, edges soon becoming 
uneven or minutely eroded; stipe 3-5 cm. long, 3-7 (9) mm. thick, 
equal, hollow, elastic, surface thinly appressed fibrillose and more 
or less concolorous with the pileus, white strigose to mycelioid at 
base, rind cartilaginous to subcartilaginous. 

Spores 4-5 X 2-3 ellipsoid to ovoid, smooth, not amyloid, 
white in mass; basidia four-spored, 14-16 X 4-5 ji; cheilocystidia 
and pleurocystidia not differentiated; gill trama subparallel, the 
cells long and broad (50 X 6-10 ju); pileus trama homogeneous, 
the hyphae on the surface interwoven and with a dull lilac con- 
tent, clamp connections not found. 

Gregarious or single on soil in low grassy oak woods or along 
the borders of swamps, Cayanaugh Lake, Chelsea, Mich., Aug. 1, 
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1915, Kauffman; Whitmore Lake, Mich., July 11, 1929, A. H. 
Smith (notes by Kauffman), under elm, on muck at the edge of a 
bog; Howell, Mich., July 1, 1935, Smith 1446; Burt’s woods, Ann 
Arbor, Mich., under oak, June 13, 1942, Mrs. W. H. Burt and 
A. H. Smith 18,339-type. 

Observations: The sharpest distinction between typical mate- 
rial and the variety is the pronounced farinaceous taste of the 
latter, but there are other differences which appear to be more 
significant. The colors of the pilei are quite similar, but in the 
typical variety those of old pilei tend toward sordid grayish 
whereas in var. farinaceum they become brighter in age. Very 
old specimens have been examined and the gills never were found 
to be as yellowish as in var. typicum. For an account of the latter 
see Smith (1941). In his notes Kauffman had recognized var. 
farinaceum as a distinct species, apparently placing considerable 
emphasis on the slight difference in spore size and shape (4-5 
X 2-3 u as against 6-7 X 2-3 /x). My measurements for T. 
ionides var. typicum were 5-6 X 2-3 u. Lange described T. 
ionides as having a somewhat farinaceous taste, yellowish gills 
and spores 5-6 X 2.7-3 fx. The difference in spore size is cer- 
tainly not sufficient to justify describing a new species with it as 
the principle difference, and it appears that one can expect some 
variation in the taste. This is not in the least surprising. How- 
ever, in the United States the information at hand indicates that 
the Michigan collections cited above are constant in the charac- 
ters mentioned, and the differences cannot be regarded as seasonal 
variation. 

Univ. of Michigan, 

Ann Arbor, Mich. 
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A WHITE VARIETY OF MUTINUS CANINUS ^ 


S. M. Zeller 
(with 1 figure) 

Members of the Phallales are so uncommon in the Pacific 
Northwest that the occasional collection of one invokes consider- 
able interest. In August 1942, button stages and mature speci- 
mens of a white Mutinus packed in soil in which they had grown 
were mailed to the Botany Department, Oregon State College. 
Some of the larger buttons about one inch long were planted (in a 
pot) in the soil in which they had originally grown. They were 
thoroughly soaked with water and placed in the moderately 
warm laboratory. By the next afternoon the fructifications had 
grown to full stature, as illustrated. It proved to be a variety 
of M. canimis (Pers.) Fries, pure white throughout except the 
gleba. Although this white form has previously been observed 
it has been included under the typical form with the red colors 
in the receptaculum. This form is therefore designated as 
follows: 

Mutinus caninus van alb’us var. nov. 

Button stages pure white; volva left at base of receptaculum as 
a 2-3-lobed clasping cup, outer coat (peridium) becoming sordid 
whitish, tinted cream, internally a light tan-colored gel, 2-3 mm. 
thick; receptaculum pure white to the apex, under the layer of 
olive spores, larger in diameter above than the stem-like portion 
below; hollow and chambered as in species; pileus (or outer 
membrane over gleba) white in young stages, practically obsolete 
at maturity, some brownish remnants, especially at lower margin 
of spore mass in fresh mature specimens; gleba odor foetid, deep 
olive (R) and darker; basidia typically phalloid, about 2-3 
X 4-8 /x; 4-11-spored; spores light muddy olive, 3.5-4 X 1.8-2 g. 

^ Published as Technical Paper No. 434 with the approval of the Director 
of the Oregon Agricultural Experiment Station, Corvallis. Contribution from 
the Department of Botany. 

2 Lloyd, C. G. Syn. Phalloids. Lloyd Lib. Bui. 13, 1909. 
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III ver>' sandy garden soil, Warrenton, Clatsop County, Oregon. 
Collected by Maude D. Barlow, Aug. .13, 1942. 

The illustrations show (1) vertical sections of young button 
stages and (2) mature fructifications reared to maturity in the 
laboratory. In the sections of young specimens may be seen 
the pileus or outer sheath of the gleba as it breaks away from the 
apex of the stem (receptaculurn). Burt,'^ dealing with the mor- 
pholog}^ of Mutintis Ravenelii, almost ignores this as remnants 
of a pileus, although in the summary he sa\s that the formation 
of the sheaf-like head “reminds one of the changes that occur in 
the formation of the pileus in some of the Agaricinae.” Afutinus 
is an instance where practically all of the fundamental pileate 
tissue is sloughed off with the volva in mature stages, leaving the 
gleba as a smear of spores and disintegrated tissue on the surface 
of the upper portion of the percurrent columella, stem, or recep- 
taculum. To be entirely accurate the genus description should 
indicate “pileus lacking at maturity.” 

The photograph of mature specimens in a pot is presented to 
illustrate a method whereby unmolested fructifications of phal- 
loids may be obtained for convenient observation or photographs. 

Burt, E. A. The development of Mutinus caninus (Huds.) Fr. Ann. Bot. 
10; 343-372, Ulus. 1896. 



DEVELOPMENT OF THE PERITHECIUM IN 
ASPERGILLUS FISCHERI WEHMER, WITH 
A DESCRIPTION OF CROZIER 
FORMATION 

Lindsay S. Olive 
(with 45 figures) 

INTRODUCTION 

Aspergillus Fischeri Wehmer is one of three ascosporic species 
of Aspergillus recently obtained in our laboratory on tea leaves 
by Mrs, Ruth Ellis Allen. The writer obtained the fungus in 
culture from Mrs. Allen, whose paper surve^dng the three above- 
mentioned species is being prepared for publication. Aspergillus 
Fischeri Wehmer is an ascosporic species occurring in the A, 
fumigatus group. We are indebted to Dr. Kenneth Raper for the 
identification of this species. 

The present paper describes the morphology and cytology of 
perithecial development in Aspergillus Fischeri, with a detailed 
account of crozier formation. Professor John N. Couch first 
discovered the presence of croziers in this fungus and found that 
he could best demonstrate them by dissecting the young peri- 
thecia under the microscope, rather than by preparing microtome 
sections. With this in mind, the writer has developed, and will 
later describe, a rather simple method for preparing slides for 
cytological study of crozier formation in Aspergillus. Appar- 
ently, croziers have been overlooked in many Ascomycetes be- 
cause the investigator has relied too much upon sectioned 
material. 

Dangeard (3), in 1907, described perithecial development in a 
species which he identified as Aspergillus fumigatus Fresenius, 
but did not observe crozier formation here. Since DeLamater 
(4) found that croziers were formed m ArachniotMS, one of the 
lowest of the Euascomycetes, it is not at ail surprising that they 
are found in Aspergillus. Emmons (5, 6) has already reported 
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crozier formation in ByssocMamys fulva and in Thielavia terricola 
of the Aspergillaceae. DeLamater (4) has announced finding 
croziers in Penicilliiim avellmieiim , but has not yet published on 
this species. Brefeld (1) illustrated for Penicillium groups of 
ascogenous hyphae with hook-like processes ; yet he showed the 
asci in chains, as though they were produced b\' a budding process. 
Fraser and Chambers (7), in an investigation of Aspergillus 
herbarioriim, and Satina (9), in a study of Magnusia nitida, 
showed asci arising from penultimate ceils of hook-like structures, 
but did not follow this to the fusion of the tip cell with the stipe 
cell. 

The present paper presents the first complete cytological 
account of crozier formation in the x^spergillaceae, and one of the 
primary purposes of this paper is to describe a simple technique 
which will prove useful in the cytological investigation of crozier 
formation in any Ascomv'cete with soft perithecia. 

MATERIALS AND METHODS 

The fungus was grown on three types of agar; namely, Czapek^s 
solution agar and our No. 5 (20 gms. agar, 3 gms. maltose, 1 gm. 
meat peptone, to 1 liter of water) and F-13 (20 gms. agar, 1.5 gms. 
maltose, 0.04 gms. peptone, to 1 liter of water). Perithecia were 
formed on all three. On Czapek’s solution agar, the growth of 
vegetative hyphae was too dense for the method of preparation 
employed here. With our No. 5 agar, there was still too great a 
production of vegetative hyphae and conidiophores. The best 
growth of perithecia with a minimum of vegetative growth was 
obtained on F'-13 agar, which has very small quantities of sugar. 

Slides showing conidiophores and ascogonial coils were pre- 
pared by smearing on the slide in a small drop of Haupt’s gelatin 
some of the mycelium obtained from a culture about three days 
old. Young perithecia showing ascogenous hyphae within were 
best studied in sectioned material, while the croziers and young 
asci were by far most advantageously prepared by the smear 
technique. With this procedure large numbers of croziers and 
asci were mashed out of the perithecia and spread out on the 
slide by pressure exerted on a cover glass placed over the material. 
All stages from the first appearance of the croziers to the forma- 


268 


Mycologia, Vol. 36, 1944 


tion of ascospores were very well shown on slides prepared in 
this way. 

Some of the material, particularly the ascogonial coils, was 
studied in aceto-carmine preparations. Several stages in crozier 
formation drawn from such preparations are shown in figures l-S. 
However, most of the slides, after being prepared by the smear 
technique, were dipped directly into one of three killing fluids: 
formalin-acetic-alcohol solution, Navashin’s chromic-ace tic-form- 
alin solution, and formalin-acetic-proprionic acid solution. 
Here they were left from 6-24 hours. All three of these solutions 
proved efl^ective, but the first was used most frequently. The 
slides were then carried through the iron-alum haematoxylin 
staining technique already described by the writer (8) for stain- 
ing nuclei in the basidia of Gymnosporangium. The only change 
was a lengthening of the staining time to 8-12 hours. 

Some of the older perithecia were sectioned before staining, 
but it is very difficult to demonstrate croziers in this way; in fact, 
they are more likely to be overlooked entirely in sectioned 
material. 


INVESTIGATIONS 

From the time of transplanting a small portion of the mycelium 
of Aspergillus Fischeri onto an agar plate, mature perithecia are 
produced within a week. First to appear are the conidiophores 
and ascogonial coils. The former cease to be produced after 4 
or 5 days growth on agar and eventually disappear entirely. 
The conidiophores, which are similar to those already described 
b}^ Dangeard (3) for Aspergillus fumigatus Fresenius, will not be 
treated here. 

Vegetative hyphae consist of long cells which are multi- 
nucleate (fig. 6). Nuclei will be described later in connection 
with the development of the ascogonium. Fusions between 
vegetative hyphae are frequently observed in this species (fig. 7). 

Ascogonial coils become extremely abundant after about three 
days growth on agar. The tip of a young hypha extending from 
a larger hypha in the mycelium begins to coil (figs. 8, 9) and 
continues to do so until it has made from 4-8 turns (figs. 8, 10, 
11). At first the young hypha is coenocytic, but when the coiling 
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has ceased, it becomes multisepta te, while the number of nuclei 
in each cell varies from one to several. At this time, other hyphae 
begin to grow towards the ascogonium from various points. 
Some of these hyphae are branches of the ascogonial coil itself 
(fig. 10) ; some arise from the same hypha which gave rise to the 
coil (fig. 11) ; while the majority probably grow in from neighbor- 
ing hyphae (figs. 8, 11). All of these hyphae appear to be 
purely vegetative in nature. No branch which, could be called 
an antheridium was observed here. Fusions between ascogonium 
and hyphae growing into the ascogonium were looked for by the 
writer, but none could be proven. 

The growth of vegetative hyphae about the ascogonium even- 
tually becomes so dense (fig. 12) that it is necessary to section 
the material in order to observe the next stages of development. 
Sectioned material shows the coil imbedded in a dense mass of 
interwoven hyphae, and now the coil is composed of compara- 
tively large cells, most of which are binucleate (figs. 13, 14, 16). 
Each nucleus consists of a dense inner body, the so-called nucleo- 
lus, surrounded by a clear area and that bounded by the nuclear 
membrane, which is not always distinct. The so-called nucleolus 
is a body which apparently includes, not only the nucleolus, but 
all of the chromatin in the nucleus as well. No chromatin net- 
work is seen outside the densely staining body at this time, and 
the latter is therefore probably homologous with the “endo- 
sphere” described by Savile ( 10 ) in unexpanded nuclei of the 
rust fungi. 

Occasionally more than two nuclei are found in an ascogonial 
cell at this stage (fig. 15). The end result, however, is a coil of 
binucleate cells. These cells, as Dangeard (3) has pointed out, 
appear to become dissociated; that is, although they remain in 
position for some time, there no longer seems to be any connecting 
cell walls between adjacent cells (figs. 13, 14, 16). 

In a few instances it appeared that nuclei were fusing in pairs 
in some of the ascogonial cells (figs. 14, 15). If this is true and 
of common occurrence, it may be that we have a much reduced 
form of sexuality here, as Dale (2) has already described for 
Aspergillus repens. On the other hand, it must be admitted that 
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tw’o nuclei of such small proportions when superimposed could 
easily be mistaken for fusing nuclei. 

Sections through young perithecia at a slighth^ later stage 
show ascogenous hyphae beginning to bud out from cells of the 
coil (fig. 17). Each bud apparently takes on the form of a 
crozier from the start, and further proliferation of the ascogenous 
branch takes place by a continuation of the crozier-forming 
process. The perithecium continues to increase in size during 
this development. The growth within is so prolific at this stage 
that, with a moderate amount of pressure on the perithecium, a 
great ball of closely packed ascogenous hyphae and croziers may 
be forced out intact. A slightly greater pressure will disperse 
these croziers in small groups over the slide so that they are 
more convenient for study. 

The development of this mass of croziers is as follows. Any 
cell of the ascogonial hypha may produce a bud which hooks 
around in the form of a typical crozier (figs. 17“20). The two 
nuclei in the hook divide conjugately in planes almost at right 
angles to one another (figs, 21, 22). At the end of this division 
one nucleus passes into the tip of the crozier and a cross wall 
appears, cutting off a uninucleate tip. Another cross wall cuts 
off' a stipe cell with a single nucleus, and the penultimate cell is 
left with a pair of daughter nuclei (fig. 23). The tip cell of the 
crozier soon fuses with the stipe, and the nucleus in the latter 
passes into the crozier tip, thus bringing two daughter nuclei 
together in the tip cell (figs. 18, 24-26). While this develop- 
ment has been taking place, the penultimate cell has given rise 
to another crozier bud (figs. 24, 27, 28, c). This new crozier 
may begin to appear even before nuclear divison is completed in 
the one giving rise to it (fig. 21, r). The binucleate crozier tip 
may also aid in this proliferation b}' forming a new crozier 
(figs. 3, 4). 

When the ultimate growth of this mass of ascogenous hyphae 
has been reached, the penultimate cells of the croziers begin to 
enlarge, rather than form new croziers, and nuclear fusion takes 
place in each of these cells. These cells are the young asci. 
As the two nuclei come into contact prior to this fusion, their 
membranes break down. The nucleus at this stage still con- 



273 


Olive: Aspergillus Fischeri Wehmer 

sists of a deeply staining body, or endosphere, surrounded by a 
ck'ur space in which no chromatin is visible. The two endo- 
spheres come into contact and fuse into one bod\', while a clear 
outer sphere persists around the latter (figs. 29-33). Fre- 
quently, one of the endospheres becomes elongated as fusion 
begins (figs. 29, 30). 

By’ the time nuclear fusion is completed the ascus is generally 
considerably^ enlarged (fig. 33). Through the coalescence of 
man\' smaller vacuoles, a single large vacuole appears near the 
center, so that the protoplasm is confined to the outer part of the 
ascus and next to the cell wall (figs. 33-38). It is thickest at 
the distal end of the ascus and this is where nuclear division 
occurs. The fusion nucleus now undergoes its first meiotic 
division (f’igs. 34, 35), then a second (fig. 36), and a third divi- 
sion (fig. 37), during which spindles appear. The result is an 
ascus with 8 nuclei (fig. 38). In some manner a denser aggrega- 
tion of protoplasm appears about each nucleus (fig. 39), and 
this is followed by^ the appearance of a circular spore wall cutting 
out the nucleus with some of the surrounding protoplasm (fig. 
40). Some protoplasm is left on the outside of the 8 spores 
formed within the ascus. The mature ascus shows eight asco- 
spores with conspicuous flanges on their outer walls (fig. 41). 
t3ach spore contains a single nucleus. At maturity, however, no 
protoplasm is visible in the ascus outside the spores. There is 
some indication that the flanges on the ascospores are formed 
from the protoplasm which surrounded the spores just after the 
appearance of the circular spore walls (fig. 40). Several mature 
ascospores were drawn in different views to demonstrate the 
nature of the flanges, which appear as two conspicuous bands 
surrounding the spore (figs. 42-44). 

The perithecium, as it approaches maturity^ is filled with 
asci. The inner wall of the perithecium is lined with large 
pseudo-parenchyma cells which are disintegrating (fig. 45). 
Croziers are very' rare or entirely absent at this time. The outer 
wall of the perithecium is a compact rind made up of small cells 
and is 3-5 cells in thickness. Eventualty all of the larger pseudo- 
parenchyana cells on the inside of the perithecium disintegrate. 
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The walls of the asci break open, and the ascospores are freed 
into the cavity of the perithecium (fig. 45). 

SUMMARY 

1 . morphological and cy tologicai investigation of perithecial 
development in Aspergillus Fischeri Wehmer reveals that the 
perithecia have their origin in the numerous ascogonial coils 
which appear after a few days growth on agar. These coils 
become septate and invested with a compact growth of vegeta- 
tive hyphae. No antheridia are found here. 

2. The ascogonial coil in the young perithecium eventually 
becomes divided into binucleate cells which bud out to form the 
ascogenous hyphae. 

3. Ascogenous hyphae proliferate greatly by^ means of crozier 
formation, while the perithecium increases in size. 

4. Towards the end of this period of proliferation, the penulti- 
mate cells of the croziers enlarge to form asci. The two nuclei 
in each of the young asci fuse. This is followed by three karyo- 
kinetic divisions which result in an 8-nucleate ascus. Eight 
ascospores are cut out around these nuclei. The mature asco- 
spore is uninucleate and has two conspicuous flanges surround- 
ing it. 

5. The mature perithecium is filled with asci whose walls 
eventually disintegrate and liberate their spores into the peri- 
thecial cavity. 
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EXPLANATION OF FIGURES 
(Ah figures X 1495, except where indicated.) 

FiGvS. 1-45. Aspergillus Fischeri Wehmer. 1-5, croziers and \'oung asci 
p)ressed out of a perithecium, untreated; 6, single cell of a hypha stained to 
show nuclei, X 1015; 7, hyphal fusion, X 665; 8, ascogonial coils and adjacent 
hyphae, from aceto-carmine preparation, X 1015; 9, young non-septate asco- 
gonial coil; 10, 11, septate ascogonial coils, showing origin of vegetative hyphae 
forming perithecial wall; 12, enlarged ascogonial coil surrounded by interwoven 
vegetative hyphae, X 1015; 13, young perithecia showing ascogonium with 
binucleate cells; 14-16, portions of ascogonia, showing tendency of cells to 
dissociate; 17, young perithecium with ascogonium giving rise to ascogenous 
branches in the form of croziers; 18-28, steps in crozier development, some 
figures showing formation of new crozier buds (c) from penultimate cells; 
29-33, nuclear fusion in the young asci; 34, 35, first meiotic division in the 
asciis; 36, second division, one nucleus not j^et undergoing division; 37, third 
division; 38, 8-niicleate ascus; 39, 40, appearance of the. ascospores; 41, mature 
ascus; 42-44, ascospores in various views; 45, mature perithecium, X 443. 


A NEW SPECIES OF CRINIPELLIS FROM OHIO 

Alexander H. Smith and Maurice B. Walters 
(with 1 figure) 

Crinipellis maxima sp. nov. 

Pileus 2-4 cm, latus, obtusus demuni late campanulatus vel plano-iimbo- 
natus, siibzonatus, siccus, fibrillosiis, fuscus, ad marginem sordide liiteo-fiiscus; 
lamellae albidae adnatae, confertae; stipes 4-6 cm. longus, 3-5 mm,, crassus, 
aequalis, subradicatus, fusco-tonientosus; sporae 8-10 (11) X 4-5.5 fx; cheilo- 
cystidia 42-66 X 9-13 ju. — •Specimen typicum in Herb. Univ. of Mich, et 
Farlow Herb., Harvard Univ. conservatum: Legit Maurice B. Walters, prope 
Cleveland, Ohio, Aug. 25, 1943. 

Pileus 2-4 cm. broad, obtuse when y^oung, the margin incurved 
and the disc flattened, becoming broadly campanulate to plano- 
umbonate, the disc abruptly depressed, somewhat zonate around 
the disc b\' concentric depressed lines, surface dry, appressed- 
fibrillose or fibrils arranged in appressed fascicles, disc unpolished 
as well as tuberculate and cinereous, area surrounding the disc 
'^fuscous” or slightly' paler (dark graydsh brown), '‘bister” 
(dark y'ellowish brown) over the marginal area; flesh thin, white, 
pliant, reviving well, odor and taste not recorded; lamellae white, 
narrowly adnate, seceding, close to crowded, ventricose, edges 
white-fimbriate; stipe 4-6 cm. long, 3-5 mm. thick, equal, the 
base somewhat fusiform and tapered to a point or with a short 
pseudorhiza, pallid beneath a dense tomentose coating of umber 
fibrils or the fibrils tufted and giving a somewhat tomentose-scaly 
appearance, pallid within. 

Spores 8-10 (11) X 4-5.5 /x, smooth, hyaline, narrowly' el- 
lipsoid, many pseudo-amydoid in age; basidia 28-33 X 7-8 /x, 
four-spored, hy'aline in KOH; cheilocy'stidia abundant, hyaline, 
thin-walled, 42-66 X 9-13 fi, fusoid ventricose at first, the apex 
becoming elongated to a flexuous, filamentose but rarely' branched 
proliferation 2-3.5 in dia. ; pleurocystidia found only' near the gill 
edge and similar to cheilocy'stidia; gill trama hy^aline in KOH, 
dark rusty brown in iodine, central strand of somewhat inter- 
woven elongated thin-walled cells 10-14 in dia., appearing cellular 
in section toward the subhymenium; pileus trama with the 
central body' of hy'aline thin-walled hy'phae (4) 6-12 in dia., 
rather compactly interwoven and becoming dark reddish brown 
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in iodine; the cuticle of the pileus consisting* of long acutely 
pointed thick-walled hairs which are flexuoiis to contorted over the 
basal portion but gradualh' even out to the acute apex, 4-7 ju in 
dia., 300 jjl or more long, either aseptate or with numerous 


Fig. 1. Crinipellis maxima Smith. 2 ind\\’ alters, X 1. 


secoiidar}* septae within 50-100 g of the apex, the walls dark 
reddish brown in iodine, pale yellowish in KOH, and with clamp 
connections at the basal septae. 

Cespitose in a brook-bed in mud and shale fragments, near 
Cleveland, Ohio, Aug. 25, 1943, collected by Maurice B. Walters. 

Observations: The identification of the known species of 
Crinipellis has finally been placed on a scientific basis as the result 
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of the work of Singer4 As frequently happens when such a 
publication appears, and it is possible for other mycologists to 
critically evaluate their collections, interesting results are ob- 
tained, In this instance the first species to come to our attention 
was found to be undescribed. As a final check, material of the 
Ohio collection was sent to Dr. Singer for examination. He 
verified our opinion that the fungus was undescribed, but closely 
related to C. hirficeps (Peck) Singer. The outstanding character 
of the fungus, and the one emphasized by Dr. Singer in his letter, 
is the shape of the cheilocystidia. Since the fungus differs from 
C. hirticeps in other characters as Avell, we have described it as a 
species rather than as a variety of Peck’s species. Habitat is 
an important character in Crinipellis, and to say the least, the 
habitat of C. maxima is peculiar, although more observations are 
needed to verify that the fungus is not typically lignicolous. 
Although the cluster was found growing in a mixture of shale 
fragments and the clay-like mud into which the shale disinte- 
grates, it was actually very close to the root-tangled bank and 
the mycelium could easily have been attached to rotting roots. 
The brook bed was in the bottom of a ravine heavily wooded with 
a mixture of deciduous trees. Figure 1 shows the manner in 
which the carpophores develop from the mycelial strands. 

Ann Arbor, Michigan 

1 A nionograpliic study of the genera CrinipeUis and Chaetocalathus, De 
Liiloa 8: 441-534. 1942. 


NOMENCLATURE OF FUNGI 


G. R. Btsby 

Ever\'one who uses scientific names may be affected by rules 
of nomenclature. MATologists get along surprisingly well with 
their nomenclature, considering the small amount of effort most 
of them have given to the formulation of rules for their guidance. 
A review of some of their nomenclatural problems, and sugges- 
tions for a few possible interpretations, revisions, or additions to 
the rules ma\% it is hoped, prove useful for discussion ; especially 
since the adoption in 1930 of the type method necessitates re- 
consideration of much past procedure. 

The International Rules of Botanical Nomenclature, first 
adopted at Vienna in 1905, were based on de Candolle's '‘Lois" 
of 1867. These rules covered many of the fundamental prob- 
lems of nomenclature of all plants. Fungi were not specifically 
considered. The Brussels Congress in 1910 revised the rules 
and added (evidentl}’ from proposals by Saccardo (1), who did 
much to keep mycological nomenclature on a fairly even keel, 
and b\’ a group of American mycologists (2)) the articles now 
numbered 57 and 20, and three or four recommendations, all 
applying definitely to fungi. This second edition of the rules, 
published 1912, was followed by the third (the present) edition 
printed in 1935 which, as regards fungi, has practically no change 
from the second except the addition of Recommendations VI 
and VII and a list of proposed nomina generica conservanda. 
The Congress at Amsterdam in 1935 did not pass alterations 
specifically affecting nomenclature of fungi. 

Meanwhile certain American workers had done valuable work 
for nomenclature in developing the “American Code." 

Mixologists could, if they wished, formulate their own rules of 
nomenclature (as was recommended by a number of botanists at 
\denna), but I presume the majority would now vote to continue 
to follow, after emendation, the rules used by other botanists. 
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Nomenclature cannot answer questions of taxonomy. Though 
it aims at fixity of names, the avoidance of error, of ambiguity, 
and of useless creation of names, it must recognize that an author 
is at liberty to combine generic names and specific epithets, or to 
propose families or orders, in any way that seems best to him. 
If, inadvertently or deliberately, he breaks the rules others who 
follow them — the majority of mycologists — will correct his 
nomenclature or ignore his work. 

The rules do not attempt to obviate the use of judgment; on 
the contrary, the suggestion is made that their spirit rather than 
their letter should be followed: ‘Tn the absence of any relevant 
rule, or where the consequences of rules are doubtful, established 
custom must be followed.” This is one of the principles upon 
which the rules are based. 

At the present time there are two important rules concerning 
which differences of opinion obtain. The first is Article 57 deal- 
ing with the nomenclature of the different “successive states” of 
a species and the second is i\rticie 20f regarding the starting 
points of the various groups. In the following paragraphs I 
venture to outline my personal views on these articles in the hope 
that they will help to clarify the situation. 

Species, states, and Article 57. “Names of species are 
binary combinations consisting of the name of the genus followed 
by a single specific epithet” (i\rt. 27). Nomenclature does not 
presume to say what shall constitute a species, except that its 
name should have a type specimen or preparation, though a 
description or figure may suffice. The rules also recognize that, 
in fungi, names are often given to imperfect states. 

A state of a species of fungi is imperfect or perfect. An im- 
perfect state may be a mycelial, a sperrnogonial, a pycnidial, or 
other conidial state. The perfect state is that which produces 
basidiospores, ascospores, zygospores, or oospores, together with 
associated structures which protect these spores. 

“Stage” is commonly used as a synonym df “state,” but 
“stage” involves an idea of regular succession, whereas states of 
fungi may occur simultaneously or in varying order. 

Let us consider a few examples. 
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1. Most fungi have mycelium. This vegetative state is seldom 
named unless it has distinctive mycelial structures; then, if it 
seems advisable, the state can be considered to represent a 
species pending further information, given a binomial which has 
the same rules and rights as any other binomial, and the name 
classified in the Mycelia Sterilia of the Fungi Imperfecti. Ex- 
amples: Sderotium durum Fries, ^ Rhizoctonia Crocorum Fries. 

2. A fungus may have a spore-producing imperfect state (and 
generally mycelium also, though this may not be evident unless 
the fungus is grown in culture). This state is usually self- 
perpetuating and, if it is the only one known, it needs and gets a 
binomial. This name also represents a good species of the Fungi 
Imperfecti, at least pro tern. 

Mycologists formerly assumed that the large group of Fungi 
Imperfecti would gradually disappear through the discovery of 
perfect states, and considered that each species then should bear 
only one name, that of the perfect state: the rules still say 
“generic and specific names given to other states have only a 
temporary value.” Mycologists now realize, however, that the 
temporary value commonly becomes permanent. It has be- 
come “established custom” to continue to use the name of an 
imperfect state, after its perfect state is demonstrated, if this be 
necessary or desirable in order to avoid ambiguity. Thus 
Helicohasidium purpureum Pat. has been shown to be the perfect 
state of Rhizoctonia Crocorum; but the latter binomial may, so 
far as known, represent the species in various regions or examples. 
Its use obviates the circumlocution “//. purpureum Pat., stat. 
mycel. steril.” Furthermore, it may not be certain that II, 
purpureufn represents the perfect state of all that passes under the 
name of R, Crocorum. In order to recognize these facts, it seems 
better to say that the “name applied to the . . . perfect form 
shall take precedence,” as was proposed in 1910 (2). It will 
also be understood that the type specimen of R. Crocorum could be 

^ Or S. durum Pers. ex Fr. Pre-Friesian (and other pre- valid) authors and 
names are here omitted, just as Phanerogamists generally omit pre-Linnaean. 
In formal taxonomic treatises, especially if a specimen of Persoon’s had been 
loimd or chosen as type, “Pers. ex Fr.” would be more explanatory and 
accurate. 
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designated the type of its Helicobasidium only if it were definitely 
found to bear that perfect state. 

3. A species having a named mycelial state {e.g. Sclerotium 
durum) may prove to have also a conidial state {Botrytis cinerea 
Fries). Both belong to the Fungi Imperfecti, but a spore- 
producing state is generally recognized as “higher” than (f.e., 
takes precedence over) a mycelial state, and, as it became clear 
that both are regularly associated, the name 5. durum rightly 
fell out of common use. Though the rules do not (and probably 
cannot) provide for the extinction of a binomial, the name 
5. durum should be used only in exceptional instances (say in a 
monograph of Sclerotium) for the name of a state of a species. 
But it seems most unlikely that B. cinerea will in turn be so 
nearly completely superseded by the name of its supposed perfect 
state, Scleroiinia Fuckeliana (de Bary) Fuckel. 

4. A species may be known as a perfect state (and generally 
mycelium) only. An un-named conidial state found later must 
not, according to the present rules, receive a binomial in the 
Fungi Imperfecti. “Established custom” — a Principle— -some- 
times overrides this rule, but should do so only when distinct 
advantage is gained. If it be demonstrated that a conidial 
state with a prior name belongs to a species with a named perfect 
state, the rules say that one cannot legally propose a new combi- 
nation and the type method makes this impossible unless the 
type specimen of the imperfect state also bears the perfect. 
In the Uredinales, however, the usual practice is to accept 
Uredo names as having equal status with names applied to telia. 
Arthur and others hold that is is legal because the uredo state is 
part of the perfect state. 

5. A perfect state may be demonstrated for a species previously 
known only as a named imperfect state. According to my read- 
ing of the present rules, the “temporary value” of the latter 
name would end when the perfect state was described and named, 
the type specimen of the specific name would be that of the per- 
fect state, and the name of the imperfect state should be dropped 
or cited only as a synonym. If, for example, a perfect state is 
described and named ^‘Mycosphaerella Aleuritidis (Miyake) Ou 
(1940), syn. [the imperfect state] Cercospora Aleuritidis Miyake 
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(1912)” I take it that the binomial should be cited '' M, Aleuritidis 
Ou (1940),” since the type specimen of the name of a Cercospora 
cannot (or at least should not) be made the type specimen of the 
name of a Mycosphaerella unless the specimen is shown to bear the 
perfect state. Once more, however, a wording that “the name 
of the perfect state takes precedence” should legalize the reten- 
tion, when advisable, of the binomial C. Aleuritidis for the im- 
perfect state. 

6. A few species {e.g., of Aspergillus and Penicillium) have 
perfect and imperfect states, but a name for the imperfect state 
only. This usage fulfils the principle of “avoidance of all useless 
creation of names,” but if continued perhaps should be regular- 
ized by conserving the generic name (or redefining the genus) to 
include the perfect state. 

These numbered paragraphs apply to Fungi Imperfecti on the 
one hand, to Basidiomycetes and especialh" Ascomycetes on the 
other. But the imperfect states of Phycomycetes — commonly 
more important or distinctive than the perfect state, if that be 
produced — are seldom classified in the Fungi Imperfecti. It is 
“established custom” to accept the first valid epithet or generic 
name applied to either state of a Phycomycete, and Article 57 
does not forbid this custom for Phycomycetes. The custom 
could not now be changed without introducing much uncertainty 
as to names and authors of numerous Phycomycetes (3, 4). 

The re-wording of Article 57 should depend largely upon the 
views of the majority of mycologists upon such examples and 
principles as are given above. I suggest this for your criticism : 

57. In Ascomycetes and Basidiomycetes (but not Phyco- 
mycetes) with pleomorphic life-cycle, the first valid name or 
epithet applied to the perfect state (that producing asci or basidia, 
together with the appropriate associated structures; in Uredinales, 
to the Uredo or telial stage) takes precedence. Similarly, the 
name or epithet of a spore-producing state takes precedence over 
that applied to a mycelial state. The type specimen of a state 
must bear that state. The author who first describes a perfect 
state is at liberty to use the specific epithet of the imperfect state, 
but his binomial of the perfect state is to be attributed to him 
alone. 
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Article 20f. Various interpretations can be given to the 
words “Legitimate botanical nomenclature begins for Fungi 
caeteri [Eumycetes, excluding Uredinales, Ustilaginales, and 
Gasteromycetes] at 1821-32 (Fries, Systema mycologicum)." 
The American proposal (2) stated: “we are in favour of adopting 
Fries’s Systema in view of the fact that it includes a much larger 
number [than Persoon’s Synopsis] of widely distributed genera 
and species.” From this, and from experience, I gather that 
validation was intended to apply, and should apply, mainly to 
specific epithets and generic names. Please criticize this pro- 
cedure: given a ^re-Systema binomial, start with the epithet. 
If found (say via the Index of vol. Ill, under any generic name) 
accepted m Systema vol. I (1821), vol. II (1822 or 1823), or vol. 
Ill (1829 or 1832), consider the epithet validated by that ac- 
ceptance and at that date, regardless of the group in which Fries 
placed it (5, 6, 7, 8). Similarly, but secondarily, proceed with 
the generic name. Pay attention to “validation” by Fries of 
higher groups only in this sense: an epithet or generic name not 
included in the Systema is not in need of validation if published 
after Fries had dealt with the genus or higher group to which it 
belongs; e.g., all epithets of Agaricus, and most epithets and 
generic names of other Hymenomycetes, are “post-Ay^^ema” if 
published after Jan. 1, 1821; but most Hyphomycetes remain 
''pvt- Systema” until after 1832. As for Elenchus I and II (both 
1828), I give it no more “priority” than any other work of the 
same date (but see 10). It is true that Fries cites his Elenchus in 
the Index to the Systema \ but he also cites references to Linnaea, 
Other comment. The American proposal of 1910 (2) recom- 
mended: “The subdivisions, or Tribes,’ of Agaricus used by 
Fries in his Systema Mycologicum are to be treated as having 
been employed as genera at the time of publication of this work.” 
This was not adopted at Brussels, but was proposed anew by 
Dodge in 1934 (9). Dodge’s proposal was not adopted at 
Amsterdam, but is still before Congress, so that one may now cite 
names and authorities of agarics either way. It is evident that 
mycologists, particularly those dealing with taxonomy of Agari- 
caceae, should give this proposal their considered opinion. 1 
believe that phanerogamists would (or at least should) not 
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outvote mycologists if the latter can present the view of the 
majority. 

Likewise, though proposals for nomina specifica conservanda 
have been rejected by Congress, I (3, 4) am anxious to know and 
to accept the verdict of the majority of mycologists on such a 
proposal for names of fungi. Let us take steps to ascertain 
that verdict. 

There is no objective test for “right and wrong” in nomen> 
clature. The rules can be enforced only so far as they are “used 
by the great majority of botanists in all countries” (Art. 1). 
Let us have thought, discussion, and considered opinion on pro- 
posed amendments. It seems to me that mycologists — at least, 
as a start, in English-speaking parts of the world — should be 
able to come to an agreement on most of the points at issue over 
rules of nomenclature. But all that 1 have written above gives 
merely ray own views (at present), and is offered for your 
criticism. 

Imperial Mycological Institute, 

Kew, Surrey 

References: 1. Saccardo, Trans. Brit. Myc. Soc. 2: 80-84 (1905); 2. At- 
kinson, Blakeslee, Burt, Clinton, J. J. Davis, Dearness, Duggar, 
Durand, Edgerton, Farlow, Faull, Galloway, Harper, Holway, L. R. 
Jones, Kauffman, Lyman, Macbride, Olive, Peck, Seymour, Sheldon, 
E. F. Smith, F. L. Stevens, Sturgis, Thaxter, Motions relating to the 
rules for nomenclature of the fungi proposed for action at the third inter- 
national Botanical Congress at Brussels, 14-22 May, 1910; S . Bisby, Phyto- 
pathology 32: 644 (1942); 4. Trans. Brit. Myc. Soc. 25 (1942); 5. Bisby & 
Mason, ibid. 24: 128 (1940); 6. Wakefield & Bisby, ibid. 25: 52 (1941); 
7.- Rogers, Mycologia 33: 568 (1941); 8. Ibid. 34: 215 (1942); 9. C. W. 
Dodge, i\nn. Mo. Bot. Card. 21: 709 (1934); 10. Ramsbottom, Trans. Brit. 
Myc. Soc. 18: 316 (1934). 



FUNGI OF THE NORTHWESTERN HIMALAYAS: 
USTILAGINALES 

B. B. Mundkur 
(with 1 figure) 

The fungi on which this report is based were collected in North 
Western Himalayas by Dr. R. C. Stewart and Mrs. 1. D. Stewart. 
The smut collections consisted of 21 specimens, of which two 
have been found to be new species and five are new records for 
India. Three specimens are portions of smuts sent by Dr. 
Stewart to Dr. G. P. Clinton of Yale University some years ago, 
two of them being on Polygonum spp. and the third on Andro- 
pogon annulatus, a grass now known by the binomial Dicanthium 
annulatum (Forsk.) Stapf. All three specimens were named 
Ustilago utriculosa (Nees) Tulasne by Clinton and Zundel (1938). 
The smut on the grass is undoubtedly Sphacelotheca annulata 
(Ellis & Ev.) Mundkur. As for the other two smuts identified as 
Ustilago utriculosa, this is a collective species which has been 
critically studied by Liro (1924) who has segregated it into a 
number of species on distinct morphological characters. One of 
the specimens on Polygonum agrees with Ustilago Cordai Liro 
and the other on a similar host with Ustilago reticulata Liro. 
These identifications have been confirmed by a comparison with 
Sydow’s Ustilagineen nos. 168 and 59, respectively, which are 
cited by Liro (1924) as representing his concept of these species. 

Among the collections is a smut on Grewia villosa, remarkable 
for the fact that it occurs on the stems of a woody plant. Its 
characters agree in all respects with the genus Xylosorium, re- 
cently proposed by Zundel (1939) for a smut on another woody 
plant, Piper sp. Comparison with Ustilago Grewiae (Passer.) 
Hennings, received from the Mycological Herb. Royal Bot. 
Garden, Peradineya, Ceylon, indicates that both are one and the 
same species. 

The genus Xylosorium was established by Zundel (1939) for 
the reception of a smut occurring on the stems of a woody plant, 
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with 3-4 septate pustules that are covered by a hard coriaeceous 
membrane which ruptures irregularly at maturity, disclosing a 
dark-brown, semi -agglutinated spore mass, the spore balls dis- 
integrating into single spores at maturity. It will be noted that 
the characters in which it differs from Ustilago are, principally, 
the locular pustules and the hard coriaceous layer enclosing them. 
As for the semi-agglutinated spore mass and the spore balls that 
disintegrate at maturity, the immature sori of several species of 
Ustilago also show such characters. 

However if the other characters enumerated above justify the 
establishment of a separate genus, then the logical name that 
should be applied to it is Pericladium, proposed by Passerini in 
1875 for accommodating the smut on Grewia. Passerini ( 1875 ) 
thought that his monotypic genus Pericladium belonged to the 
Uredinales but Hennings ( 1900 ) showed that the fungus is a 
smut and transferred it to the genus Ustilago, 

I consider that both this smut and the smut on Piper sp. from 
Transvaal, deserve a place in a separate smut genus because of 
the peculiarities noted above. The name Pericladium of Pas- 
serini ( 1875 ), which precedes the name Xylosorium proposed by 
Zundel ( 1939 ), is accordingly transferred from the Uredinales to 
the Ustilaginales, a procedure which is permissible, as it involves 
only a question of interpretation of a structure; Zundel’s Xylo- 
sorium thus becomes a synonym. 

The spores of the Grewia smut in the Stewart collection were 
(18-4-1938) viable and they germinated by the formation of a 
septate promycelium. This shows that the position of the genus 
Pericladium is in the Ustilaginaceae. Zundebs Xylosorium 
Piperii, portion of the type collection of which was kindly sent to 
me by Dr. E. M. Doidge of Transvaal, is renamed Pericladium 
Piperii (Zundel) Mundkur, comb. nov. 

New records are preceded in this report by an asterisk (*) and 
new species and new combinations are in bold face type; new 
hosts are preceded by two asterisks (**). 

It gives me very great pleasure to place on record my deepest 
gratitude to Dr. R. R. Stewart and his wife, Mrs. I. D. Stewart, 
for placing their collections at my disposal for identification. 
Very few botanists in India have collected fungi so extensively 
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Fig. 1. Left, Pericladium Grewiae; right, P. Piperii. 


as they have done and their collections have immensely enriched 
our knowledge of the Indian fungi, and incidentally helped in 
make more representative the Herb. Crypt. Ind. Orient, of this 
Institute. Portions of specimens have also been placed in the 


mycological herbarium of The New York Botanical Garden by 
Dr. Stewart. My thanks are due to Rev. Dr. H. Santapau, S. J., 
Professor of Botany, St. Xavier’s College, Bombay, for the latin 
translations of the diagnoses of new species. 

USTILAGINACEAE 

1. *UsTiLAGO CoRDAi Liro, Die Ustilagineen Finniands I, p. 12. 
1921. 

Syn. Ustilago utricolosa Clinton & Zundel (Nees) Tuiasne], 
Mycologia 30: 280. 1938. 
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On Polygonum sp.; Kangan-Gund (Kashmir, 6000 ft.), Sept. 7, 
1922, No. 7536. 

2. IJsTiLAGO Cynodontis P. Henn. Engler’s Bot. Jahrb. 14; 369. 

1891. 

On Cynodon Dactylon (L.) Pers. Bandipur (Kashmir, 5000 ft.) 
July 18, 1940, No. 19422. 

3. UsTiLAGO Hordei (Pers.) Lagerheim, Mitt. Badischen Bot. 

Ver. p. 70. 1889. 

On Hordeum vulgar e L. Sonamarg, Sind Valley (Kashmir, 
9400 ft.), Aug. 31, 1940, No. 21283 (with U. nuda). 

4. UsTiLACO NUDA (Jensen) Rostrup, Tidsskr. Landokonomi 8: 

745. 1889. 

On Hordeum vulgar e L. Skardu, Baltistan (Kashmir, 11,000 ft.), 
Aug. 5, 1940; above Sonamarg, Sind Valley (Kashmir, 9400 ft.), 
Aug. 31, 1940, No. 21283. 

5. ^UsTiLAGO RETICULATA Liro, Die Ustilagineen Finnlands I, 

p. 20. 1921. 

Syn. Ustilago utriculosa Clinton & Zundel [nec (Nees) Tulasne], 
Mycologia 30: 280. 1938. 

On Polygonum sp. Pahlgam (Kashmir, 7300 ft.), Sept. 14, 1920, 
No. 5801 (the date cited by Clinton and Zundel (I.c.) is incorrect). 

6. Ustilago Tritici (Pers.) Jensen, in Kellerman and Swingle, 

Ann. Rep. Kansas Agric. Exp. Sta. 2: 262. 1890. 

On Triticum vulgar e Host, Baltistan (Kashmir, 10,000 ft.), 
Aug. 15, 1940. 

7. Sphacelotheca annulata (Ellis & Ev.) Mundkur, Trans. 

Brit. iMyc. Soc. 23: 92. 1939. 

Syn. Ustilago utriculosa Clinton & Zundel [nec (Nees) Tulasne], 
Mycologia 30: 280. 1938. 

On Dicanthium annulatum (Forsk.) Stapf, Pathankot (Punjab 
plains). May 11, 1917, No. 1776. 

8. Sphacelotheca cruenta (Kuehn) Potter, Phytopathology 

2:98. 1912. 

On Sorghum halepense Pers. Sialkot, Sept. 9, 1935, No. 15034, 
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9. Sphacelotheca Schoenanthi (Syd. & Butler) Zundel, My- 

coiogia 22: 136. 1930. 

Cymbopogon schoenanthus (L.) Spreng., Hassan Abdal 
(Attock Dt.), April 1934, No, 13S76A; Margalla (Rawalpindi 
Dt.), May 1934, No. 13882. 

10. ^Sphacelotheca Stewartii Mundkur, sp. nov. 

Ovaricola. Sori ad 10 X 5-8 mm., primo membrana firma, persistente, 
falsa circumdati, deinde dehiscentes in apice et patefacientes sporarum massas 
aureobrunneas; columella prominens, apice furcato. Sporae in laxis globulis 
qui cito degenerant atque evadunt pulverulenti; sporae '‘snuff brown” 
(Ridgway), globosae, subglobosae vel ellipsoideae, nonnullae tenuiter angu- 
lares, magnitudinis 7.4-13.0 ^ diam. medietate 10.4 ix] epispora relative minus 
densa, superbcie minute sed prominenter excavata vel punctata; germinatio 
per septa turn promycelium terminaliter atque lateraliter sporidiis ornatum. 

Typus lectus a R. R. Stewart {No. 20793) super Penniseto flaccido Griseb. 
in loco Baltistan (in via ex Kasurmik ad Doghani, Kashmir) die 16 Augusti 
1940; ab eodem R. R. Stewart {No. 21140) iterum lectus in loco Dras (in via 
Ladak, Kashmir) die 28 augusti 1940; typus positus in Herb. Crypt. Ind. 
Orient. New Delhi. 

Ovari colons. Sori up to 1 cm. long, 5-8 mm. broad, at first 
enclosed by a firm false membrane, later dehiscing at apex ex- 
posing ‘‘auburn” coloured spore masses; columella prominent, 
protruding out of the sorus, forked at tip. Spores forming loose 
spore balls, soon disintegrating and then pulverulent; spores 
“snuff brown” (Ridgway), globose, subglobose, or ellipsoidal, 
some slightly angular, 7.4 to 13.0 /x in diameter with a mean of 
10.4 }JL\ epispore comparatively less thick, surface minutely^ but 
prominently pitted; germinating by means of a septate promyce- 
lium with terminal and lateral sporidia. 

On '^^Fennisetmn flaccidum Griseb. Baltistan (Kashmir, 9000 
ft.), Aug. 16, 1940, No. 20793 (Type); Ladak road (Kashmir, 
9000 ft.), Aug. 28, 1940, No. 21146. Type deposited in Herb. 
Crypt. Ind. Orient. 

11. *Cintractia Elynae Sydow, Ann. Myc. 22: 289. 1924. 

Syn. Cintractia hyperborea Ciferri, Ann. Myc. 29: 64. 1931. 

Cintractia chinesis Yen, Contr. Inst. Bot. Nat. Acad. 

Peiping 3: 41. 1937. 

In ovaries of ** Kobresia capillifolia C. B. Clarke, at Burzil 
Chowki (Kashmir, 12,000 ft.), July 28, 1940, No. 19991. The 
host of Sydow ’s (1924) fungus is Elyna spicate Schrad, = Elyna 
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BeUardii Koch, = Kohresia scirpina Willd. Ciferri givevS the 
hOvSt of his fungus as Kobresia Bellardi and Yen (1935) as Kohresia 
scirpina Willd. Measurements of spores given by Sydow are 
14-20 Mr by Ciferri, 16 to 24> and by Yen, 15 to 20.4 yu. The 
measurements of the spores in the present collection are 15.8 to 
22.4 /i. 

12. "^Cintractia Kobresiae Mundkur, sp. nov. 

Ovaricola; sori emergunt ex glumis ut corpora nigra, globosa, valde firma; 
columella nec emergens nee prominens. Sporarum massae primo coopertae 
albo operculo, quod cito degenerat, sed sporae simul aggluninatae et dirmiter 
tentae, raro piilverulentae. Sporae ovatas, irregulariter ellipsoideae, planae, 
nonnulae obtuse anglulares, coloure “Saccardo’s umber” (Ridgway), diam. 
12.1-17.7 AC, medietate 15.4 m; epispora crassa, superficie minute echinulate; 
genninat per septatum promycelium lateralibus atque terminalibus sporidiis 
ornatum. 

Typus lectus a R. R. Stewart {No. 20357) in loco Satpura, in rivo super 
Skardii, Kashmir in ovariis Kobresiae laxae Boeck. atque positus in Herb. 
Crypt. Ind. Orient. 

OvaricoloLis. Sori protruding out of the glumes as globose, 
black bodies, very firm ; columella not protruding out or promi- 
nent. Spore masses at first covered by whitish covering soon 
wearing away but spores sticking together and firmly held, 
rarely powdeiw. Spores oval, irregularh^ ellipsoidal, flat, several 
bluntly angled, “Saccardo’s umber’' (RidgwayO» 12.1 to 17.7 yu in 
diameter with a mean of 15.4 yu; epispore thick, surface minuteh' 
echinulate; germinating by means of a septate promycelium with 
lateral and terminal sporidia. 

In ovaries of Kohresia laxa Boeck. at Satpura-nuIIa, above 
Skardu (Kashmir), Aug. 3, 1940, No. 20357 (Type). Type de- 
posited in Herb. Crypt. Ind. Orient. 

13. CiNTRACTiA Caricis (Pers.) Magnus, Verh. Bot. Ver, Prov. 

Brandenb. 37: 79. 1895. 

Syn. Uredo Caricis Pers. Syn. Meth. Fung. p. 225. 1801. 

On "^"^Carex cardiolepis Nees, Sonamarg (Kashmir, 10,000 ft.), 
25~-7“1921, No. 6409; [this host is recorded ns Car ex sp. by Clinton 
and Zundel (1938)]. 

Pericladium Pass. Nuovo Giorn. Bot. Ital. 7: 185. 1875. 

Emend. Mundkur. 

Syn. Xy/ewww Zundel, Mycologia 31 : 576. 1939. 
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Sori as oval pustules on stems, 2-4 locular, enclosed by a hard, 
coriaceous membrane rupturing irregularly at maturity, disclos- 
ing dark-brown, semi-agglutinated spore masses; spores at first 
as spore balls, disintegrating into single spores at maturity. 

Type species: Pericladium Grewiae Passerini on Grewia 
(mollis Tues?) Abyssinia, leg. Beccari; the genus was placed 
by Passerini in the Uredinales but generic description has been 
emended and the genus transferred to Ustilaginaceae. 

14. ^Pericladium Grewiae Pass. 

Syn. Ustilago Grewiae (Pass.) Henn. Hedwigia 39: 75. 1900. 

Petioles and branches covered b}^ usually crowding, often 
coalescing, almost globose or sometimes angular, cinnamon 
brown, pustules, appearing like mustard seed, and enclosed by a 
coriaceous, hard, and woody covering; pustules 1-2 mm. in 
diameter, opening irregularly at apex forming a long crack, 
showing 2 or 3 locules, and a black powdery spore-mass. Spores 
nearly globose or ellipsoid, often somewhat angular, ''buffy 
brown’’ (Ridgway), 5. 6-8. 6 /x in diameter with a mean of 7.8 /x; 
epispore thick, smooth; germinating by means of a septate 
promycelium forming terminal and lateral sporidia. 

On petioles and stem of** Grewia villosa Willd. Kala Chitta 
Hills (Attock Dist.), April 1934, No. 13611 (fig. 1). 

15. SoROSPORiUM REiLiANUM (Kuehn) McAlpine, Smuts of 

Australia, p. 181. 1900. 

On Sorghum halepense Pers. Lower Sind Valley (Kashmir, 
5500 ft.), Sept. 3, 1940. 

TILLETIACEAE 

16. *Urocystis Colchici (Schl.) Rab. Fungi Europei 396. 
1861. 

On '^"^Colchicum luteum Baker, Abbottabad (N.W.F.P., 
4000 ft.), April 1935, No. 14616. 

17. Urocystis Stipae McAlpine, Smuts of Australia, p. 198. 
1910. 

On Stipa sibirica Lamk. Sonamarg, Sind valley (Kashmir, 
9000 ft.), Aug. 31, 1940, No. 21286, 
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18 . Urocystis Tritici Korn. Hedwigia 16: 33. 1877. 

On Triticum vulgare Host, Topi Park, (Rawalpindi, Punjab.), 
Apr. 29, 1924. 


SUMMARY 

Twenty-one collections of smuts made by Dr. R. R. Stewart 
and Mrs. L D. Stewart in North Western India have been in- 
vestigated. Of these Ustilago Cordai, Ustilago reticulata, Cin- 
tractia Elynae, Pericladium Grewiae and Urocystis Colchici are 
new records for India. Two smuts, Sphacelotheca Stewartii and 
Cmtractia Kohresiae, are proposed as new species. The smut on 
Grewia which was placed in the genus Ustilago by Hennings has 
been restored back to the genus Pericladium proposed by Pas- 
serini for its reception and the genus itself has been transferred 
from the Uredinales to the Ustilaginales. Zundel’s genus 
Xylosorium has been shown to be a synonym of Pericladium and 
his Xylosorium Piperii is proposed as Pericladium Piperii 
(Zundel). 

Herb. Crypt. Ind. Orient., 

Imperial Agricultural Research Institute, New Delhi 
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AN UNDESCRIBED CORTICIUM WITH CONIDIA 


C. L. Shear 1 and Ross W. Davidson^ 

(with 2 figures) 

In March 1942 the senior author found on the bark of a decay- 
ing oak stump at Weikiwa Springs, Florida, a reddish-brown 
hyphomycete suggesting in general appearance forms that have 
been referred to Ptychogaster and Ceriomyces, some of which have 
been found associated with polypores (2). A microscopic ex- 
amination showed an abundance of subglobose brown conidia. 
A careful examination about the margins and beneath the conidial 
layer revealed a thin, effuse, dingy gray hymenium that proved 
to be a species of Corticium. Single basidiospore cultures pro- 
duced an abundant growth of the same conidial fungus that was 
associated with the Corticium. Microscopic examination shows 
that this conidial stage is very similar in character to some 
species that have been referred to Sporotrichum and Rhinotrichum 
rather than Ptychogaster or Ceriomyces. 

Conidia have been described for four species of Corticium: C. 
alutaceum (Schrad.) Bres. (4), .C. roseo-pallens Burt (1), C. effusca- 
turn Cooke & Ellis (4, 5) and C. vagum Berk. & Curt. (3, p. 203 ; 7). 
Our fungus does not agree with any of these species either in the 
basidial or conidial form. K specimen was submitted to Dr. 
H. S. Jackson who is making a special study oi Corticium. He 
reports that he knows of no species having such a conidial stage 
or agreeing with the basidial form. He suggests that if Aleuro- 
discus is to be treated as distinct from Corticium our plant might 
be referred to that genus. It seems best for the present to place 
it in Corticium. Therefore, it is described as a new species of 
that genus. 

^ Respectively, Collaborator, Division of Mycology and Disease Survey, 
and Associate Mycologist, Division of Forest Pathology, Bureau of Plant 
Industry, Soils, and Agricultural Engineering, Agricultural Research Admin- 
istration, U. S. Department of Agriculture. 
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Fig. 1 . Corticium conigenum. A and 8~day-old cultures. Ay a slow 
growing haploid culture developed from a single basidiospore; B, a diploid 
culture showing dark mass of conidia in center of mat. C, photomicrograph 
of a section through basidial fructification: a, substratum; h, loose brown 
hyphae; c, compact narrow browm layer; d, dense thick layer of hyaline 
hyphae; e, hymeniura. 
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Corticium conigenum sp. nov. (figs. 1, A-C; 2, A-F) 

Fruiting layer effuse resupinate, several cm. broad, adhering to 
rough surface of bark, becoming dark gray to black or “fuscous” - 
to “black,” surface pruinose, irregularly areolate; substance waxy, 
margin not conspicuous, varying in thickness from 300 to 700 /x, 
base composed of dark brown loosely interwoven hyphae and a 
thin compact layer of dark hyphae above which is a hyaline or 
slightly colored dense layer upon which appear areolate pulvinae 
that support the basidia; basidial layer dark at surface with 
numerous brown conidia and short segments of brown irregular 
hyphae (paraphyses?) and crystalline matter embedded; basidia 
4-spored, hyaline, elongate; basidiospores hyaline, smooth, 
ovoid, 6-7 X 4-5 m- 

Conidial layer loose floccose, powdery, “carob brown” or 
“burnt umber” (in culture when young light pink, soon becoming 
darker, “cameo brown” or “vinaceous-brown”) ; h^^’phae thin- 
walled, hyaline (in culture), much branched and with numerous 
septae and clamps, mycelium in pure cultures soon colored by 
masses of conidia; conidia brown, loosely catenulate, irregular or 
globose to oval in shape, slightly roughened, 4 to 6 in diameter, 
produced in great abundance on short terminal and lateral 
sporophores. 

Fructificationes resupinatae, ceraceae, superficie pruinosa et irregular! ter 
areolata, fuscae, 300-700 /x crassae, primum strato conidico vinaceo, floccoso, 
pulverulento tectae; basidiis 4-sporis; sporis ovoideis, glabris, 6-7 X 4-5 /x; 
conidiis globosis vel ovoideis, brunneis, 4-6 /x in diam. 

On: stump of Qiiercus sp., Weikiwa Spa, Fla., March 10, 1942, 
C. L. Shear, No, 1405. Type specimen in the Mycological Col- 
lections of the Bureau of Plant Industry, Soils, and Agricultural 
Engineering. 


PURE CULTURE STUDIES 

Conidia from the original specimen germinated within 16 hours 
when placed on cornmeal agar. i\II cultures from single conidia 
contained numerous clamp connections after two days growth 
and developed an abundance of conidia in 2 or 3 days. 

Basidiospores were obtained by placing a small moistened 
section from the hymenium over a petri dish containing cornmeal 
agar. After about 18 hours in such a moist condition basidio- 
spores were produced so abundantly that many cultures could 

2 Colors in quotation marks refer to Ridgway (6). 
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be obtained by slowly passing the segment of h^mienium across 
the surface of the agar medium. The basidiospores germinated 
in about 6 hours after being deposited. 

Single basidiospore cultures developed no clamp connections 
and grew only 1/2 to 2/3 as fast as the cultures from single conidia. 
They developed an abundance of conidia and in general appear- 
ance were similar to the cultures from conidia. Ten single basi- 
diospore cultures were obtained and growm together in all possible 



Fig. 2. yl-E, Corticium conigenum. A and B, camera lucida outline draw- 
ing of basidiospores after 14 hours on cornmeal agar; C, germinating conidia 
from diploid mycelium; iP, reconstructed section through hymeniura, drawn 
with the aid of a camera lucida: a, embedded conidia; b, dark hyphae (paraph- 
yses?); c, basidiospores; d, basidium; B, sketch of conidia developing on 
young hyphae; F, highly magnified, hypha showing development of conidia. 
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combinations. They were found to consist of two sex strains — 
three of one strain and seven of the other (Table 1). Clamp con- 
nections developed where mycelium from any of the three 
came in contact with mycelium of any of the other seven. No 
clamps were formed from crosses within these two groups. 

There was considerable difference in growth rate and conidial 
development of the ten single basidiospore cultures, but there 


TABLE 1 

Ten Single Basidiospore Cultures of Corticium conigenum Showing 
ALL Possible Crosses 


Culture numbers 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

_2 

— 

+ 

— 

+ ■ 

_ 

+ 

— ,, 

— 


2 

— 

— 

+ 

— 

-j- 

— 

4- 




3 

+ 

-1- 

— 


— 

4- 

— 

4- 

4- 

+ 

4 

— 

— 

+ 

— 

+ 

— 

4- 

— 

— 

_ 

5 

+ 

•f 

— 

+ 

— 

4- 

— 

4- 

+ 

4- 

6 

— 

— 

+ 

— 

+ 

— 

4- 

— 

— 

— 

7 

+ 

+ 


+ 

— 

4- 

— 

4- 

4- 

4- 

8 

— 

— 


-- 

+ 


4- 


— 

— 

9 

__ 

— 

+ 

_ 

+ 


4- 

— 


_ 

10 

— 

— 

4- 

— 

4- 

— 

+ 

— 

— 

— 


2 — indicates no clamp connections formed and + indicates presence of 
clamp connections. 


was no consistent visible difference between cultures from the two 
sex strains. It was impossible to determine the presence or 
absence of clamp connections except by a microscopic examina- 
tion of mycelium from along the line where two cultures had 
grown together. Rate of growth for the single basidiospore 
cultures was quite variable. The slowest growing one was 
No. 6 (fig. 1, A)f which made a diameter growTh of 22 mm. in 
7 days at room temperature of 24® C. and the fastest was No. 10 
with 54 mm. diameter growth. Most of the cultures developed 
such an abundance of conidia that the mycelial mats soon be- 
came “vinaceous-brown” although the mycelium itself is white 
(fig. 1, B). 
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TWO AMERICAN HARDWOOD SPECIES OF 
ENDOCONIDIOPHORA DESCRIBED 
AS NEW 

Ross W. Davidson 1 
(with 2 figures) 

A fungus recorded as Endoconidiophora coerulescens Miinch 
was found by Davidson (2) and Verrall (6) to be one of the most 
important fungi causing stain of hardwood logs and lumber in the 
South. During the earlier study (2) it was not observed on pine 
logs or lumber even where both pine and hardwood logs were 
handled by the same mill. Verrall (6) isolated it twice from 
pine wood but found it prevalent and important only on hard- 
woods. In Europe Miinch (5) illustrated E. coerulescens on pine 
wood, and Lagerberg, Lundberg, and Melin (3) isolated it only 
from stained spruce and pine. A further reason for differentiat- 
ing the pine- and spruce-inhabiting E. coerulescens of Europe 
from the fungus found on i\merican hardwoods by Verrall and 
the author is the fact that the latter does not produce the amyl- 
acetate odor, which is characteristic of E. coerulescens Miinch (3). 

Cultures of the European fungus were obtained from the 
Centraalbureau Voor Schimmelcultures and compared with 
isolates of the American fungus. These comparisons show that 
although the two are quite similar morphologically there are 
several consistent and significant differences. Therefore, the 
hardwood lumber fungus is described here as a new species. 

The second species described in this paper produces a banana- 
oil odor but differs morphologically from E. coerulescens and other 
described species. It was isolated from chestnut oak bark. 

^Associate Mycologist, Division of Forest Pathology, Bureau of Plant 
Industry, Soils, and Agricultural Engineering, Agricultural Research Adminis- 
tration, United States Department of Agriculture. 
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Eiidoconidiopliora virescens sp. nov.- (Fig. 1, B and C) 

Mycelium forming gray to black fluffy growth over sapwood on 
ends of recently cut logs and on surface of green lumber; peri- 
thecia abundant and conspicuous as black dots on surface of 
wood, forming in 4 to 7 days after infection; in culture black, 
150-250 ju diameter frequently slightly higher than wide, covered 
with numerous long narrow black hyphae; beaks variable in 
length averaging 800 /x long, 35 ji wide at base to 14 ix at tip, 
smooth, black, with hyaline fringe of pointed hyphae around 
ostiole 25 X 1.5 m; ascospores collecting in sticky white sphaerical 
mass at tip of beak, frequently arranged in bundles, 5. 5-7. 5 ju 
X 1.7-2 jLt, slightly curved, hyaline; conidiophores brown, of 
two types, one long and enlarged slightly in middle but tapering 
to the hyaline to light brown tip, about 150 n long by 5 ^ 
base to 2.2-3. 5 ^ at tip and bearing long cylindrical microconidia, 
other darker brown up to about 120 /x long enlarged slightly to 
the tip, 5-6 ju at base to 6.5 /x at tip and bearing chains of short 
barrel-shaped conidia; all conidia are formed endogenously, 
microconidia hyaline, cylindrical, in moniliform chains, variable 
in length, 6-25 ju- X 2-3 m, short barrel -shaped endoconidia 
5-9 M X 5-6.5 /X growth on malt agar rapid, about 45 mm. radial 
growth in 5 days, mycelium coarse, dark greenish gray, with 
musty penetrating odor. 

On green sapwood of hardwood logs and lumber: Liquidambar 
styraciflua L., Liriodendron tulipifera L., Nyssa aquatica L., 
Fagus grandifolia Ehrh., Magnolia spp., and Quercus spp. com- 
mon in Southern States from Virginia to Florida and Louisiana. 
Isolated twice from pine lumber (6). Type, For. Path. 94161, 
from Lirioderdron tulipifera, in Myc. Coll. Bur. Plant Industry, 
Soils, and Agricultural Engineering, 

Mycelium griseum vel atrum; perithecia in superficie ligni abundantia et 
conspicua, in culturis atra, 150-250 fx in diam., hyphis longis angustis atris 
tecta; rostra longitudine variabilia, plerumque 800 /x longa, basi 35 m apice 
14 M crassa, levia, atra, e ciliis acuminatis hyalinis ostiolaribus 25 m longis 
1.5 m latis fimbria ta; ascosporae in massam glutinosum albam sphericam ad 
apicem rostri agglutinatae, saepe fasciculatae, 5. 5-7. 5 m longae, 1.7-2 m latae, 
subcurvatae, hyalinae; conidiophora brunnea, generum duorum, conldiis om- 
nibus endogenis: altera longa, in medio subinflata, apicem hj^alinum vel pallide 
brunneum versus attenuata, circa 150 /x longa, basi 5 m apice 2. 2-3. 5 m lata, 
microconidia hyalina cylindrica, 6-25 m longa, 2-3 m lata, in catenulis monili- 
formibus ferentia; altera obscuriore brunnea, usque 120 m longa, apicem versus 

-The Latin descriptions were prepared by Edith K, Cash, Assistant My- 
cologist, Division of Mycology and Disease Survey, Bureau of Plant Industry, 
Soils, and Agricultural Engineering, Agricultural Research Administration, 
United States Department of Agriculture. 
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leniter inflata, basi 5-6 apice 6.5 /z crassa, catenulas conidiorum breviorium 
doiabriformium 5-9 ja longorum 4-6.5 fjL latorum ferentia. 

In general growth and morphological features this fungus is 
very similar to Endoconidiophora coerulescens Mlinch, but the 
European species is reported by Lagerberg et al (3) to be a 
spruce fungus but growing also on pine. E, coerulescens forms a 
banana-oil (amyl-acetate) odor whereas the American hardwood 


Fig. 1. A, typical conidiophore and endoconidia of Endoconidiophora 
coerulescens Miinch; 13, wide-mouthed conidiophores of Endoconidiophora 
virescens; C, small-mouthed conidiophores, with endoconidia attached, of E. 
virescens. 

fungus develops a distinctive musty odor on lumber and in 
culture. There is also a difference in conidia and conidiophores. 
The conidiophores in the European fungus are stated to be 3.7 to 
8.4 ju at the tip (Fig. 1, A) while those of E. virescens are of two 
types with the smaller diameter one 2.2 to 3.5 m at the tip. None 
of the conidiophores described or illustrated by Lagerberg et al (3) 
and Miinch (5) are of this small type. No conidiophores of the 
smaller tapering type were observed in the two E. coerulescens 
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cultures studied by the writer* The conidia of E. coerulescens 
are reported (3) to vary greatly and such variation is illustrated 
(3, figure 24, C). This same illustration also shows the two types 
of conidia, that is, long cylindrical and short barrel-shaped, but 
no measurements are given below 4 and 5 ^ diameter by 
Munch (5), and Lagerberg et al (3) gives 5 ju as the smallest for 
the cylindrical type. The cultures examined by the writer 
showed the same wide variation in conidial size but the smallest 
diameter observed was 3 ix with an average of about 4 ix for the 
c\iindrical type, and as near as could be determined both cylin- 
drical and barrel-shaped spores were produced from similar 
types of conidiophores. 

According to the description of growth in pure culture (3) the 
American and European fungi are about the same. Both grow 
rapidly when first isolated and have a radially arranged, coarse, 
very dark gray-green mycelium. Older cultures of the American 
hardwood fungus are often quite variable in growth rate and 
may lose their ability to form perithecia. In such cultures the 
mycelial mat is usually of a lighter gray and fluffy type as con- 
trasted with the radial gray-green growth of fresh cultures. 
Occasionally sectoring occurs and both types of growth are 
present, with perithecia confined mostly to the apparently 
normal segment. Several old cultures have failed to make a 
rapid radial growth. In such cases the mycelium is appressed 
and submerged and irregular in outline; conidia are abundant but 
perithecia are absent or develop only very slowly. 

In older abnormal cultures odor may be absent or not very 
distinct. 

The European cultures studied were slower growing and of a 
more velvety appressed type of mat, and perithecia developed 
very slowly. Conidia and conidiophores were exceedingly 
abundant. According to Lagerberg et al (3) this slower ap- 
pressed growth is not normal for recent isolates. Odor was of 
the distinct banana-oil type. 

Endoconidiophora variospora sp. nov. (Fig. 2, A-E) 

Forming a gray mold over surface of inner or cambium side of 
freshly peeled bark; perithecia not conspicuous, flask-shaped, 
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rather delicate, with base sphaerical to somewhat flattened and 
partially embedded, often collapsed, 150-250 }jl diam., light brown 
to black; beaks black, 600-1200 }x long by 25-35 m thick at base 
to 12-17 iJL at ostiole, erect, sharp-pointed bristles around ostiole, 
ascospores collecting in a light brown sticky mass at tip of beak, 
hyaline, ovoid, with disk-shaped membrane on one side, 4.5-6 /x 
X 2-3.5 jLx; endoconidiophores light brown to hyaline, of two types, 
one tapering to small diameter at tip and bearing cylindrical 
endoconidia, 50-80 fx X 2.5-4 /x, the other light brown, several 
septate, short 20-50 }x long, slightly enlarged to tip, 4-5 p diam. 
at base to 5-7 fj. at tip; endoconidia in chains, of two types, 
cylindrical, hyaline, to light brown, 6-15 ju X 2-4 /x, and short 
barrel-shaped, 4-8 fx X 4-6.5 fx, often becoming globose. 

Cultures white, often developing gray to brown patches, 
conidiophores mostly longer, 70-120 often branched, tapering 
to tip, bearing cylindrical endoconidia, hyaline or light brown 
(black in mass) ; exogenous macroconidia abundant, borne on 
short narrow conidiophores, brown, 10-14 fx X 8-10 /x; perithecia 
few or absent; 15 mm. radial growth in 5 days; odor similar to 
banana oil. 

Perithecia iiiconspicua, lageniformia, tenella, basi rotundato vel subappla- 
aato et partim immerse, saepe collapsa, 150-250 ix in diam., ex pallide brunnea 
atra; rostra atra, 600-1200 fx longa, basi 25-35 }x apice 12-17 ix crassa, ciliis 
rectis acuminatis ostiolaribus praedita; ascosporae in massam pallide brun- 
neam mucosam ad apicem rostri agglutinatae, hyalinae, ovoideae, uno latere 
membrana disciformi ornatae, 4.5-6 m longae, 2-3.5 {x latae; endoconidiophora 
pallide brunnea vel hyalina, generuni duorum: altera ad apicem angustum 
attenuata, 50-80 /x longa, 2.5-4 /x lata, endoconidia cylindrica ferentia; altera 
pluriseptata, brevia, 20-50 /x longa, basi 4-5 fx apice 5-7 /x crassa; endoconidia 
catenulata, dimorpha; altera cylindrica, hyalina usque pallide brunnea, 6-15 fx 
longa, 2-4 /x lata; altera breve dolabriformia, 4-8 ju, longa, 4-6.5 fx lata, saepe 
globosa. In culturis conidiophora plerumque longioria, 70-120 jx^ saepe ra- 
mosa; macroconidia exogena abundantia, brunnea, 10-14> longa, 8-10 ix lata, 
in conidiophoris brevibus angustis oriundia; perithecia pauca vel mulla. 

On cambium side of chestnut oak {Quercus montana Wiild.) 
tanbark one week after it was removed from a living tree. 
Collected by Marvin E. Fowler near Moorefield, West Virginia, 
May 1943. Type 94257 in Myc. Coll. Bur, Plant Industry, 
Soils, and Agricultural Engineering. 

This species is similar to Endoconidiophora moniliformis (Hedg.) 
Davidson (2) in ascospore character and in odor but has peri- 
thecial and conidial differences. The large brown macroconidia 
produced abundantly in cultures are similar to those oi Chalar op- 


Davidson : Endoconidiophora 


305 


sis thielavioides Peyronel (4) and Ceratostomella {Endoconidio- 
phora) radicicola Bliss (1). It is most closely related to the 
latter species but differs in shape and size of ascospores, growth 



B, Evscospores; C, conidiophores and endoconidia from chestnut bark; D, 
exogenous macroconidia developed in culture; E, conidiophores and endo- 
conidia from a culture. 

rate, and color of mycelium. The short broad type of endo- 
conidia were not described for C. radicicola and the type of odor 
produced was not recorded. 

SUMMARY 

The common American hardwood staining species ol Endo- 
conidiophora previously referred to E, coeruiescens Munch, a 
conifer fungus, is shown to be a distinct species and described as 
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E. virescens. Another related species causing gray mold on 
chestnut oak tanbark is described under the name E. variospora. 
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NOTES AND BRIEF ARTICLES 


Fungi for Penicillin Production 

A project is being organized at the University of Minnesota 
Agricultural Experiment Station, Division of Plant Pathology 
on Botany, to survey Penicillia belonging to the Penicillium 
notatum group and also species of Aspergillus for the production of 
penicillin. The project is under the supervision of Dr. E. C. 
Stakman. Cultures of organisms are desired, and individuals 
are requested to forward isolations of the groups of fungi men- 
tioned to the laboratory indicated. Isolations known to produce 
penicillin are especially desired. 

Individuals who wish to survey other fungi for penicillin 
activity can obtain directions for a standard technique from the 
United States Department of Agriculture, Regional Laboratory 
at Peoria, Illinois. — x^lbert L. Elder, War Production Board, 
Coordinator of Penicillin Program. 


Odontia Archeri (Berk.) Wakefield 
This large and handsome resupinate was collected more than 
once during January and February, 1944, on the sides of corti- 
cated logs of loblolly pine in low, dense woods near Gainesville, 
Fla. Being entirely new to me, I sent it to Dr. Linder, at Har- 
vard, for determination. ‘T am glad,” he said, /To have this 
specimen since it is the first collection of the species that we have 
from the United States, and furthermore it is better developed 
than the other ones we have, which came from the tropics.” 
The hymenium is flavous when young, becoming melleous when 
mature, and the colors are well prCvServed in dried specimens.— 
W. Murrill. 


Sir Edwin Butler, 1874-1943 

A recent letter from Professor F. T. Brooks of Cambridge 
University tells of the death in April, 1943, of Sir Edwin Butler, 
Kt., C.M.G., C.LE., F.R.S., D.Sc., LL.D., M.B. 
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To the student of i\quatic Phycomycetes Sir Edwin’s name is 
forever linked with that classic, “An Account of the Genus 
Pythium and some Chytridiaceae,” as well as with other out- 
standing papers in the group, one establishing the remarkable 
genus Allomyces. To one who also had the high privilege of 
knowing and of having frequent contacts with him in his capacity 
as Director of the Imperial Mycological Institute at Kew, and as 
Lowell Lecturer in Boston in 1932, his name is linked, as well, 
with a genial, cordial and hospitable Irish gentleman. — F. K. 
Sparrow, Jr. 

Corrections in the article “The genera Trechispora and Gahinia 
(Thelephoraceae),’’ published in Mycologia 36: 70-103. 1944. 

Page 70, 1st paragraph, line 8: a period should be inserted after 
''BrinkmanniP 

p. 77, 1. 7: for “p. 73“ read “p. 99”; in the footnote (1. 23) for 
''EpisthelP’ read ''EpitheleP 
p. 87, 1. 27: for coronifera'' read “T. coroniferaP 
p. 99, 1. 14: for “p. 80“ read “p. 77.“ 

Donald P. Rogers 


New Russula Spore 

On a February afternoon I was picking my way through small 
shrubs in a piece of open flatwoods and admiring the first flowers 
of Viola septemloba when I happened upon a small reddish russula 
with pink stem and pure-white gills. At first I was inclined to 
ignore it in favor of the handsome violets but picked it on prin- 
ciple and took it to my desk at the University. Little did I 
realize what a surprise was in store for me. On casually examin- 
ing the spores under a microscope I decided I had a parasite, or 
something, and began to look around for the real spores. Then 
I made a good mount and stained it, and there were these same 
peculiar spores on basidia on a bit of the gill I 

Russula spores as a rule, as mycologists very well know, are 
rounded, more or less aculeate, and amyloid. Beardslee dis- 
covered a notable exception in his R. heterospora with srrxooth, 
oblong spores, but this one species has remained so far as I know 


Notes and Brief Articles 


309 


the oniy exception to the general rule in this large genus. This 
new type I have just found is very different from the one Beardslee 
described. In shape and size the spores are similar to those found 
in many species of Tricholoma, being narrow, inequilateral, and 
obliquely apiculate at the base. But they are amyloid and 
characteristically aculeate. Who would have expected an 
innocent-looking little red russula to turn out to be such a brazen 
nonconformist! 

Russula novispora sp. nov. 

Pileo convexo-subdepresso, 3 cm. la to, glabro, roseo, non grato; lamellis 
adnatis, latis, albis; sporis subellipsoideis, aculeatis, albis, 8 X cystidiis 
fusiformibus; stipite glabro, subincarnato, 1.5 X 0.6"-0.8 cm, 

Pileus convex to slightly depressed, solitary, 3 cm. broad; 
surface slightly viscid, smooth, glabrous, deep-roseous, darker at 
the center, margin even, entire; context white, unchanging, 5 mm. 
thick near the disk, odorless, very astringent and slightly acrid; 
lamellae adnate, few inserted, not forked, ventricose, rather 
: broad, close, entire, white; spores chalk-white in mass, elongate 

subellipsoid, inequilateral, obliquely apiculate, sparsely but 
distinctly echinulate, about 8 X 5 g; sterile cells abundant, 
sharp, hyaline, projecting 15-25 ix\ stipe tapering downward, 
smooth, glabrous, pale-incarnate, unchanging, 1.5 X 0. 6-0.8 cm. 

; Type collected by W. A. Murrill in rather moist open slash-pine 

flatwoods just east of Gainesville, Fla., Feb. 11, 1944 {F 17994). 

I Distinguished at once by its unusual spores, of a type hitherto 

unknown to me in the genus. They are shaped like those of 
i many species of Melanoleucay M. equestris, for example. The 

i dried cap resembles in color the dark form of R. amethystina 

f Quel, but is not umbonate. — W. A. Murrill. 

— ^ 

Resistant Sporangia on Sexual Plants of 

I Allomyces arbusculus 

It was on December IS, 1933, that the writer first noticed 
resistant sporangia on sexual plants. In April, 1934, Emerson 
''discovered numerous resistant sporangia borne on sexual plants 
of v4. arbusculus minor—. Since that time they have fre- 
quently been found (by Emerson)-— in agar as well as older water 
cultures of a majority of the isolates of both A. arbusculus and 

. ■ ' ' , ' ' ' ' ■■■'■'. ' ' ' , ' . . . 

^ , , ■' ■ '■ ■ ■ , . ■ '■ : ; , ■■ ■' , 



310 


Mycologia, Vol. 36, 1944 


A. javanicus.'' ^ . “Sorgel (1937) also observed the forma- 

tion of resistant sporangia on hyphae bearing gametangia in the 
strains of A, arhusculus which he studied.” ^ 

“Hatch (1935) said that sexual mycelia could be derived from 
isolations of zoospores from resting (resistant) sporangia formed 
on sexual mycelia, but he gave no experimental evidence in 
support of this statement.” ^ 

The evidence to substantiate my 1935 statement, referred to 
in the paragraph above, is submitted herewith. 

Camera lucida drawings, made in December 1933, at the time 
of the writer’s original observations, show the various positions 
taken by the resistant sporangia on the plant. Sometimes the 
resistant sporangia were subtended by male gametangia. In 
other instances the resistant sporangia appeared on sympodial 
branches that grew around couplets of male and female game- 
tangia. The resistant sporangia sometimes terminated the 
growth of the hypha, but in most cases the growth of the hypha 
was continued past the resistant sporangia by sympodial branch- 
ing. On certain hyphae these sympodial branches again pro- 
duced pairs or chains of gametangia. 

Upon the plant on which this initial study was made the 
resistant sporangia were numerous — almost as numerous as upon 
the asexual plant. The plant in question was grown on a mal- 
tose-peptone agar plate, the resistant sporangia appearing late 
in the history of the culture as the agar began to dry. 

The nature of the products derived from these resistant 
sporangia was determined by drying the resistant sporangia 18 
days and inoculating them into sterile distilled water to which 
hemp seed had been added. The zoospores from these resistant 
sporangia germinated to form sexual plants which were normal in 
all observable respects. Three days after the resistant sporangia 
had been introduced into the baited water cultures the new 
plants could be definitely identified as sexual because of the 
characteristic pigmentation of the male gametangia. While no 
camera lucida drawings were made of these plants, camera 
lucida drawings were made of certain sexual plants that had 
developed from zoospores that had been discharged from 
^ Emerson, 1941. 
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one of the resistant sporangia on the original plant — the plant on 
which the resistant sporangia were first observed. The resistant 
sporangium in question had dehisced in the agar, producing 
zoospores and in turn sexual plants. 
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On November 23, 1943, the rankxs of Canadian botanists, and 
especially those of mycologists and plant pathologists, lost a promi- 
nent figure through the death of William Pollock Fraser, Emeritus 
Professor of Biology at the University of Saskatchewan. He had 
been suffering from heart trouble for some time, but was for- 
tunately able to visit his herbarium until a few days before his 
death. He is survived by his widow, the former Alice McRae, 
who through their long years of comradeship frequently accom- 
panied him on his collecting trips, and in later years was a con- 
stant helper in his herbarium. 

Dr. Fraser was born on a farm in Pictou County, Nova Scotia. 
Through the untimely death of his father, the main burden of 
running the farm fell to him when still a young man. His early 
education was obtained at a typical country school, and it was not 
until his twenty-first year, when the family farm was sold, that 
he was able to attend High School, first at New Glasgow and later 
at Pictou xAcadeniy, from which he matriculated in 1896. Shortly 
afterwards he obtained a teacher’s license in science and an agri- 
cultural diploma of Nova Scotia, and began his career as a school 
teacher. In 1899 he entered Dalhousie University where he pur- 
sued his studies for two years. Then followed a period in which 
he taught, first as Principal at Westville High School, and later as 
Instructor in Natural Science : at Pictou Academy, He was al- 
ready an inveterate plant collector and made good use of Iiis own 

[Mycologia for May-June (36: 223-311) was issued June 7, 1944.] 
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specitiiens for class demonstrations. To continue his training in 
Ixitanica! science he entered Cornell University in 1905, and in 
1906 graduated with the B.x\. degree. It was at Cornell that he 
came under the stimulating influence of Professor G. F. Atkin- 
son, whom he held in very high esteem. The forays which he 
made among the glens at Ithaca in company with Professor x^tkin- 
son lent full play to his ingrained love of collecting and were, in- 
deed, some of tlie most memorable of his life. On leaving Cornell 
he returned to his teaching position at Pictou Academy. About 
this time he began a correspondence and an exchange of specimens 
of rusts with Dr. J. C. Arthur at Purdue University, Indiana, 
which continued for many years. 

Tie published his first scientific paper, The Erysiphaceae of 
Nova Scotia, in 1909. Then began a series of papers on cultures 
of heteroecious rusts. These mycological contributions at first 
exceeded liis purely pathological ones, but the relationship was 
later reversed, due to circumstance of position and not wholly to 
any inherent preference for pathology. His early studies on the 
rusts culminated with the publication of a monograph on '‘The 
Rusts of Nova Scotia'' in 1913. It was largely for tliese studies 
that lie was granted the M.i\. degree from Dalhousie University in 
1910. "The Uredinales of the Prairie Provinces of Western 
Canada" appeared in 1925 with I. L. Conners as co-author. 
Several mycological papers on the complex host relations of the 
crown rust, Pucchiia coronata Corda, concluded the series of con- 
tributions on heteroecious rusts. His final publications dealt with 
plant taxonomy. 

In January 1912, he left his native province to become Lecturer 
in Biology at jMacdonald College, McGill University. As his pub- 
lications at this time show, he was concerning liimself more with 
economic plant diseases. He spent part of the summer of 1915 
studying diseases of the apple in the Annapolis Valley for the 
Nova Scotia Department of Agriculture. 

Following the severe wheat rust epidemic on the Prairie Prov- 
inces in 1916, at the request of the Dominion Government he spent 
the two following summers in Western Canada surve}ing the rust 
situation and studying environmental and other causes which led 
to the 1916 outbreak. In 1919 he was appointed Officer-in-charge 
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of the new Doiiiinion Laboratory of Plant Pathology established 
at Saskatoon in cooperation with the University of Saskatcliewaii. 
Ill 1925 he left the Government service to become full-time Pro- 
fessor of Biology, which position he held until his retirement from 
active teaching in 1937. 

Dr. Fraser early realized that certain fundamental information 
on the cereal rust problem had to be ascertained before much prog- 
ress in controlling these diseases could be made. Thus, during the 
first years at the Saskatoon Laboratory attention was given to such 
matters as field surveys, a study of the conditions that influence the 
spread and development of rust, native grass hosts, and the part, 
if any, they played in hibernation, the whole problem of the origin 
of outbreaks, and the extermination of the common barberry. 
These earlier projects were soon followed by studies on varietal 
resistance to stem rust and on the prevalence of physiologic races 
of Pucdnia grainims Tritici. Dr. Fraser rapidly obtained an all- 
round picture of the diseases afifecting cereal crops on the prairies 
and was soon able to initiate research on important diseases other 
than the rusts. The Helrninthosporhtm diseases of wheat and 
barley, smut of slender wheat grass, Fiisarium scab on wheat, and 
control of the cereal smuts, were among the earlier projects; and 
take-all of wheat (0 phiobolus gramhiis) was added later. He was 
proud of the fact that early steps had been taken which resulted in 
the eradication of the common barberry from the Canadian Prairies. 
In 1922, in the Report of the Dominion Botanist, he advocated that 
the planting and importation of the buckthorn {Rhammis cathartic a 
L.) should be forbidden. ‘The buckthorns that have already been 
planted should be eradicated,'’ indicates that he believed the buck- 
thorn should go the way of the barberry. Unfortunately the op- 
portunity was allowed to pass. As head of the first laboratory of 
Plant Pathology in Western Canada, he may be said to have laid 
the foundation for plant disease work generally, and in particular 
for research work on the cereal rusts. 

On his retirement from academic duties in 1937, the University 
of Saskatchewan bestowed on him an honorary LL.D. in recog- 
nition of his contributions to the solution of the cereal rust prob- 
lem and of his outstanding work on the native flora of Saskatche- 
wan, and also made him Emeritus Professor of Biology. Fie, 
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however, continued to have charge of the University phanerogamic 
}ier! 3 aritim which he planned to reorganize and extend. This 
proved to be a happy arrangement for the University and for him. 
He succeeded in building up an unsurpassed herbarium of wild 
plants of Saskatchewan. As a token of appreciation for this en- 
deavour, the University authorities have designated this plant col- 
lection as “The W. P. Fraser Herbarium.'’ Unfortunately he was 
prevented, partly by his failing health and parti}' because of the 
lack of trained assistants during the late depression and war years, 
from organizing the cryptogamic herbarium. The present fungus 
collection is made up largely of his own specimens and forms an 
excellent nucleus for a Mycological Herbarium of prairie forms. 

Dr. Fraser was a Fellow of the American Association for the 
Advancement of Science, and an honorary member of the Canadian 
Phytopathological Society, of which he was Vice-President 1929- 
1931 and President 1931-1933, He was also a member of the 
3^Iycological Society of i\merica and the American Phytopatho- 
logical Society. Fie served for many years as a meml^er of the 
Associate Committee on Field Crop Diseases of the National Re- 
search Council and the Dominion Department of Agriculture. 

He was a man of sterling integrity, with a high ethical and 
moral sense which demanded strong qualities of will and character. 
FJis extreme modesty and reserved, unassuming manner — -he hated 
pretense of any kind — tended to conceal much from his friends and 
associates. Yet he possessed a characteristically dry sense of 
humor which was often indulged in when least expected, thus mak- 
ing it all the more memorable. All who knew him well were won 
by the nobleness of his motives. 

Being an untiring collector — his holidays were planned with col- 
lecting in mind — he always had a wealth of demonstration ma- 
terial, both dried and preserved, for his laboratory classes which he 
Ijersonally supervised, and made sure that the students' laboratory 
studies were from specimens examined both macroscopically and 
microsc< )pically, and not from drawings in textbooks. As a teacher 
he was at his best with advanced and graduate students, who re- 
vered him as a man and for the straight-forward presentation of 
Ins material, wliieli was based on a sound, first-hand knowledge of 
his su1)ject. Upon students and associates alike his quiet enthu- 
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siasiii and his diligent devotion to the task in hand made lasting 
impressions. He ahva}^s presented a niemoralile |)icture wiien re- 
turning* from collecting forays with his large vasculiim over his 
shoulder and both liands full of specimens. (3ne likes to remeiii” 
her him also among stacks of drying paper, wooden presses and 
drying boxes — bought and home-made — ^with rocks and scrap iron 
for weights. Fie had a rare knowledge of wild plants and of plant 
diseases in the field, supplemented by a keen ecological sense. 
Not only did taxonomists, mycologists and plant ])atliologists find 
liis help invaluable, but also soils men in tlieir studies of vegeta- 
tion in relation to soil types. 

Among specialists in his field he will be remembered chiefly for 
his studies on heteroecious rusts, as one of the pioneer mycologists 
and plant pathologists of Canada, and as an authority on the native 
flora of Saskatchewan. But, as a close associate has said, “his 
greatest influence will be through the effects of his own character on 
his students and colleagues.'’ 

Uxrv. OF Saskatchewan, 

Saskatoon, Saskatchewan. 


STUDIES IN THE GASTEROMYCETES 
X. SEVEN NEW SPECIES OF 
TYLOSTOMA 

W. H. Long 

(with 7* figures) 

The examination of several hundred specimens of Tylostoma 
has indicated that external characters are very characteristic and 
therefore important, although many of them heretofore have been 
only casually mentioned and some have never been noted at all. 
This has been especially true in describing species, where the char- 
acters usually stressed have been the spore markings and capih 
litium, the mouth characters, and in a general way the size of the 
plant. 

Sporophorc: The relative size of the plants is an important 
specific character, for instance, plants 1-3 cm. tall do not make 
plants 6-8 an. tall and vice versa. Of course there may be an 
occasional giant or miniature specimen in a given collection, but 
such plants do not determine the normal size of the species. 

Sporocarp: The tightness or looseness of the attachment of the 
sporocarp to the stipe apex is a fixed and important character. 
The sporocarp may be firmly or loosely attached to the stipe apex 
(fig. 2), so that it easily becomes disjointed. The great majority 
of the species belong to the firmly attached type. I find this tight- 
ness or looseness a very important character and one that is con- 
stant for a given species. 

Exoperidium: This consists of 2 distinct zones, a basal band or 
peridial sheath enclosing the base of the endoperidium (figs. 1, 2) 
and the remaining portion or the exoperidium proper. This 
peridial sheath is a tough layer of agglutinated hyphae and sand, 
firmly attached to the base of the endoperidium and differing in 
texture and composition from the exoperidium proper, which con- 
stitutes most of the exoperidium. 

The exoperidium proper may occur in one of 3 different types 
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of structure; (1) a granular type consisting of hyphae and sand, 
(2) a semi-membranous structure, and (3) a permanently mem- 
branous exoperidium. All three types have an outer covering of 
sand loosety held together by mycelial thi*eads when freshly 
emerged. The granular exoperidium has its inner layer composed 
of flocci which do not form a definite membrane, but produce an 
amorphous layer of hyphae attached rather firmly to the endo- 
peridium and usually deciduous under weathering. This is the 
usual type of exoperidium found on most species of Tylo stoma 
(fig. 2). The semimembranous type has as its inner layer a very 
thin weak membrane, which, when dry, becomes friable, granular 
and usually early and completely deciduous, peeling off in flakes 
soon after emerging and leaving the endoperidium perfectly smooth 
(figs. 1, 7). The membranous type has as the inner layer of the 
exoperidium a permanent membrane (fig. 4) and is completely 
deciduous, falling away in pieces and finally leaving the endope- 
ridium perfectly smooth. This type is very rare. 

Endo per id him: The color of the endoperidium varies for a 
given species. It may be white when fresh, or shades of drab, 
gray, and brown, many of these colors usually becoming lighter 
with age and w'eathering. As a rule each species retains its char- 
acteristic color for several months, although, of course, this color 
may be obscured by the fragments of the exoperidium persisting, 
or by adhering dirt. All endoperidia tend to whiten under pro- 
longed weathering, and this is especially true of the gray and drab 
colored ones. 

Mouth: Mouth characters present a definite basis for a primary 
dividing of the genus and may occur in three general types, (a) 
tubular, (Z?) fibrillose, and (c) indefinite. The first type may be 
a well marked tube, a short tube, or a very short or slightly pro- 
jecting tubular rim. The fibrillose type may be divided into 2 
subtypes, {a) those having a raised heavy fibrillose mat or border 
around the mouth opening and (Z?) those having a few fibrils 
around the opening even before weathering. This type of mouth 
is not uncommon in the arid regions of my territory. These fibrils 
often wear off under weathering, leaving the mouth indefinite and 
naked. The third type of mouth is neither tubular nor fibrillose, 
but simply consists of an indefinite lacerate aperture. Some plants 
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may have several mouths on the same sporocarp, usually of the 
short tubular type and often irregular in shape. 1 have seen but 
two plants with more than one mouth of the fibrillose type. 

Stipe: The cortex or outer layer of the stipe or stem varies in 
color from white to shades of brown. This color as a rule deepens 
with age and weathering, in contrast to the color of the heads which 
tends to fade with age. Many stipes are white as they emerge 
from the soil, but may change to shades of brown in a short time. 
The normal color of such stipes when mature would then be classed 
as brown, while there are other species which have brown stipes 
from their first emergence. The cortex usually is not shed as 
claimed by some writers, but remains unless extreme weathering 
or handling causes it to break away. The stipes of all species of 
Tylostoma seen are white within and hollow, a characteristic of the 
genus. 

The characters of the base of the stipe are very distinctive and 
can be divided into the following sections: (1) base radicating, 
not volvate or bulbous, (2) base bulbous with adhering hyphae and 
sand or even a solid woody bulb, (3) base bulbous and also radicat- 
ing, (4) base volvate and not radicating, (5) base volvate and 
radicating, (6) bulbous and not radicating or a combination of 2 
or more of these characters. Many of the basal characters are lost 
in collecting or in subsequent handling in the herbarium. 

Volva: The volva is a term applied to certain species of Tylos- 
toma which have a vol void cup in which the stipe is seated. The 
genus does not have a universal veil, hence this is not a true volva. 
In addition several species have an inner or secondary volva con- 
sisting of the membranous lacerate remains of the upper part of 
the outer stipe cortex, which were torn loose from beneath the head 
on elongation and left as a collar around the base of the stipe in- 
side the usual volva. 

I am following Saccardo, Hollos, Coker and Couch and other 
prominent scientists in correctly spelling the generic name, Tylos- 
toma, There is no legitimate Greek-English derivative, Tm/oy- 
the word is plainly a mis-spelling and under the Interna- 
tional Rules of Botanical Nomenclature, it is permissible to correct 
typographic or orthographic errors. 
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Tylostoma cretaceum sp. nov. 

Sporocarpo ovato, subgioboso usque depresso-globoso, 7-10 mm. alto, 10- 
20 mm. lato. Exoperidio semimembranaceo, toto secedeiiti. Endoperidio 
cretaceo albido. Ore parum fibrilloso. Stipite v3~10 cm. alto, tenui, 1-3 
mm. crasso ad basim, pseudovolvatum, radicatum. Sporis subglobosis, 3.5- 
5 . 6 /^. 

Sporophore consisting of sporocarp, stipe, volva and radicating 
base, originating 2-8 cm. below the surface of the soil. Sporocarp 
ovate, siibglobose to depressed-globose, 7-12 mm. high by 10-20 
mm. in diameter, firmly attached to the stem apex. Exoperidium 
semi-membranous, very thin, coated with sand, becoming friable 
and granular when dry, “mikado brown to russet’' (Ridgway) 
when fresh, peeling off in flakes just as, or soon after emerging 
from the soil, usually before the mouth opens, drying to a thin 
granular layer of fiocci and sand if the shedding is delayed, com- 
pletely deciduous ; peridial sheath non-deciduous, a narrow band 
2-3 mm. wide with agglutinated hyphae and soil. Endoperidium 
chalky white when fresh (fig. 1), often becoming dingy white in 
age, sometimes “tilleul buff,” when exoperidium is slow in shed- 
ding, membranous, tough, smooth, often pitted. Mouth raised 
with a scanty fibrillose, granular, pitted peristome, circular, elliptic 
or irregular, with erumpent lacerate edges in age, stomatal fissures 
often extending to base of sporocarp under extreme weathering. 
Stipe slender, 3-4 cm. tall, usually attenuate downward, straight or 
curved, rarely uniform, 4-6 mm. thick at spore sac, 1-3 mm. thick 
at base, smooth, or sometimes minutely scurfy, becoming smooth 
in age, rarely striate, white. Volva double, outer layer formed 
from the mycelial pad at base of stipe, 6-10 mm. across by 4-6 mm. 
high, friable, margin incurved, rounded and even, composed of 2 
layers ( 1 ) a thick gray, granular outer coat of agglutinated hyphae 
and sand, and (2) a cream-colored mycelial inner wall; surround- 
ing the stipe inside the volva are the lacerate membranous frag- 
ments of the upper part of the stipe cortex 4-10 mm. high which 
were torn loose from beneath the spore sac on elongation. Base 
of stipe strongly radicating, roots 1-5 cm. long, 2-6 mm. thick 
where joined to volva, often branching, similar in context to volva, 
usually brittle when dry, hence easily broken in handling, Gleba, 
cinnamon brown to dark ferruginous. ' CapUlitium colored, fulvous 
to brown, 3-7 fx thick, branched, flaccid, often flattened by col- 
lapsing then ribbon-like. Some breaking into short pieces, septa 
rare, not swollen. subglobose to oval, mainly oval, some 

l-guttulate, d— 4.5 /x in diameter for globose, and 3.5-4.2 X 4.2- 
5.6 fji for the oval spores. Epispore fulvous to dark brown, smooth. 
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Fig. 1. TyJostomo crefaceuiu, fresh plants just emerged, X 1 


Habitat: Solitary in open, unshaded deep sandy soil and in 
gypsum flats. 


Distribution : 


New Mexico. Sandoval County, 3 miles south of the 
Bernalillo bridge on west side of Rio Grande River, elevation 5100 
feet, ffC H, Long, July 17, 1941 — 26 plants 9452; 2 miles south 
of Bernalillo on highway 85, W. H, Long, ]\x\y 12, 1941 — 13 plants 
9440, August 24, 1941 — 15 plants 9172, Bernalillo County, 
on mesa near old golf links, elevation 5000 feet, W. H, Long, July 
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8, 1920 — 1 plant 5190 ; near old gun club grounds 8 miles south of 
Albuquerque, elevation 4900 feet, W. H. Long, May 30, 1917— 
4 plants 5*995 ; west side of Rio Grande River in foothills near 
volcanoes, elevation 5200 feet, W, H. Long, June 23, 1917 — 1 
plant 8874; 10 miles west of Albuquerque on lower mesa, eleva- 
tion 5100 feet, W, H. Long, October 4, 1916 — 7 plants 5683 ; west 
side of Rio Grande River, 2 miles south of Alameda bridge, eleva- 
tion 5000 feet, W. H. Long, October 11, 1918 — 69 plants 8387, 
May 7, 1939—55 plants 8396, March 17, 1940—2 plants 9150; 
W. H, Long and David J, Stoufjer, December 8, 1940 — 104 plants 
9197; W. H. Long, May 7, 1941—155 plants 9302 (Type), July 
17, 1941—22 plants 9454, May 25, 1942—45 plants 10255; 4 miles 
north of Albuquerque on Highway 85, elevation 5000 feet, W. H. 
Long, May 31, 1941 — 198 plants 9338, June 10, 1941 — 55 plants 
9352, June 25, 1941—125 plants 9364, October 7, 1941—49 plants 
9820, May 7, 1942 — 45 plants 10245; east of Kirtland Field, army 
airport at Albuquerque, elevation 5000 feet, W. H. Long, Novem- 
ber 27, 1941 — 17 plants 9909, November 28, 1941 — 106 plants 
9915, January 19, 1942 — 1 plant 9979; southeast of Kirtland 
Field, elevation 4950 feet, W. H. Long, August 30, 1941—59 
plants 9483, September 1, 1942—45 plants 9487, Valencia 
County, east of Rio Grande River, 4 miles below Belen bridge, 
elevation 4785 feet, W, H. Long, September 24, 1941 — 45 plants 
9720, December 6, 1941 — ^29 plants 9924. Dona Ana County, 
Jornado Experimental Range, elevation 4150 feet, W. H. Long, 
October 2, 1939 — 1 plant 9192; W. H. Long and David J. Sfouffer, 
September 8, 1941 — 5 plants 9597. Otero County, White Sands 
National Monument, in gypsum flats, elevation 4250 feet, E. Ray 
Schaeffner, August 30, 1941—5 plants 9687 , 7 plants 9954, 4 
plants 9955, 9 plants 9957 ; W. H. Long, April 22, 1942 — 24 plants 
10110 ; making a total of 1405 plants collected to date. 

The above distribution shows that Tylostoma cretaceum ranges 
from near Bernalillo, New Mexico, down the Rio Grande Valley 
to the Jornado Experimental Range some 28 miles east of Las 
Cruces, New Mexico, thence east to White Sands National Monu- 
ment. 

The plants growing west of the Rio Grande River were usually 
in open deep sand mnong Par osela ^ind Gutierrezia vegetation in 
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the foothills near the river; on the east side of the river these 
plants were growing on small wind-formed sand dunes. Those 
collected below Belen were on sand-clay ridges in sage brush 
(Artemisia) areas, and showed a very pronounced peridial sheath 
around the base of the spore sac. The Jornado plants were grow- 
ing in a sandy hard pan soil in open areas between the mesquite- 
sandhill dunes. The plants in the White Sands National Monu- 
ment were in flats surrounded by gypsum dunes in open naked 
areas. 

Many belated plants appearing in the fall of the year were flat- 
topped, with mouths not open or very slow to open. Such plants 
often had stipes itnifonn in diameter when fresh but tapering 
toward the base after weathering. All old weathered plants found 
always had strongly attenuate stipes. 

The stipes are so firmly attached to the endoperidia that none 
were found which had become detached, even though the endo- 
peridia might be so old and weathered that they had split open and 
the gleba of each had disappeared. Stipes of plants collected as 
they emerged became striate on drying from shrinkage, although 
mature plants in the field rarely showed any striae. 

The fibrils of the peristome appear granular and pitted from the 
impress of the sandy exoperidium. This character is often not 
apparent to the naked eye but can easily be seen with a hand lens. 

Tylostoma cretacemn has three outstanding characters, the 
chalky white endoperidium, the volva-like cup at the base of the 
stem and the large roots. The chalky white color may become a 
dingy white after long weathering, but the volva and the roots are 
always present even on the oldest plants. I have yet to find a 
single plant in situ that did not have these two latter characters. 
All mature plants found in the field had chalky white endoperidia 
wh6i fresh, while only those collected before or while emerging 
and on which the exoperidia had dried had the 'hilleul buff’' color. 
One plant out of the 1405 collected was found which had two 
distinct, perfect mouths. The plants growing in the gypsum flats 
showed a few minor differences from those growing in sandy 
areas, the mouths for instance had fewer fibrils (in fact some did 
not have any, due possibly to loss in weathering), the mouth 
fissures were longer extending to the base of the spore sac in 
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many cases,, the endoperidia were not so white and the stems 
shorter, often buried in the sand. 

Tylostoma lysocephalum sp. nov. 

Sporocarpo globose usque depresso-globoso, pulverulento-floccoso, 1, 5-2.5 
cm. alto, 2-3.5 cm. lato, facile ab apice stipitis secendenti. 
pulveruIento-floGCoso, nec toto secedenti. Endoperidio duro, membranaceo. 
Stipite 3-10 cm. alto, 8-12 mm, lato. Sports subglobosis, 4-6 /a in diam. 
Episporio verrucoso, fulvo. 

Sporophore onginsXing 3-8 cm. below the surface of soil, con- 
sisting of sporocarp, stipe, volva, and bulbous rooting base, with 
usually only sporocarp appearing above the soil. Sporocarp glo- 
bose to depressed-globose, large, 1. 5-2.5 cm. high by 2-3.5 cm. 
wide, very easily separating from stem apex. Exoperidmm z 
sand case, slowly deciduous. Peridial sheath a very thick heavy 
mass of agglutinated hyphae and sand, non-deciduous, 8-12 mm. 
wide, margin often with an irregular cupulate border, base of 
sporocarp very heavy so that the head usually comes to rest on the 
ground with mouth up, when separated from stem, thereby facili- 
tating the dispersal of the spores. Endoperidmm very tough, 
thick, membranous, rought with adhei'ing sand and fragments of 
the exoperidium, warm buff to light buff, slowly weathering to 
dingy white. Mouth raised with a scanty fibrillose peristome, cir- 
cular to elliptical, often with erumpent lacerate edges in age. 
Collar short, distinct from peridial sheath, 4-5 mm. distant from 
stem. Stipe stout, 3-10 cm. tall by 8-12 mm. thick, usually uni- 
form, but sometimes slightly tapering downwai'd, rough with 
coarse brown scales, which are slowly deciduous under weathering, 
usually with adhering sand-clay particles of soil, apex of stipe 
when disjointed from socket, concave to convex with a light buff 
smooth surface, also base of stipe often separating from enclosing 
bulb leaving a smooth slightly swollen end. Foha mconspicuous, 
often filled with soil, enclosed by a ball of hyphae and sand ; base 
of stipe bulbous and radicating; large 8-15 mm. wide, com- 
posed of hyphae and soil ; roots short, stout and solitary. Gleha 
cinnamon-rufous. CapilUtium hyaline, thinner than spores, 3- 
4.5 /X thick, walls thick, lumen closed except here and there a nar- 
row slit, septa swollen, transverse to slightly oblique. or sub- 
globose, 4-6 y, usual size 5.6 /x. Epispore verrucose, fulvous. 

Habitat : Solitary or gregarious in groups of 3-6 individuals, 
on mesquite-sand dunes, under the mesquite brush in partial shade, 
or in partial shade of other desert shrubs. 

Distribution : New Mexico. Dona Ana County, 6 miles 



Fig. 2. Tylostoma lysoccphahiin, X 1 
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from Mesilla Park in Tortugas Mts., elevation, 4600 feet, Ivan H, 

Croivell, April 1, 1937—7 plant 8158 (Crowell no. 2755’) ; Jornado 
Experimental Range, elevation 4150 feet, W. H, Long, Ivan H. 
f Crowell and Victor O. Sandberg, May 2, 1937— P plants 8178 ; 

east of San Augustine Pass on Highway 70, elevation 5500 feet, 

W. H. Long and David J. Stouffer, September 7, 1941 — 7 plant 
9583, Lincoln County, 8 miles south of Oscuro, elevation 5000 
feet, W. H. Long and David J. Stonffcr, April 18, 1941 — 7 plant 
( 10081, David J , Stouffer, April 18, 1942 — 47 plants 10086; Pinos 

Mts. north of Cedarvale, elevation 7000 feet, David J. Stonffer, 

July 12, 1941— d plants 9393; 20 miles N.W. of Corona, elevation 
6500 feet, David J. Stonffer, July 23, 1941 — 7 plant 9551. Luna 
I County, 10 miles west of Deming on Highway 70, elevation 4300 

feet, W. H. Long and David J. Stouffer, September 9, 1941 — 50 
plants P(575, September 12, 1941 — 113 plants 9639 (Type), Sep- 
tember 13, 1941— 5d plants 9658; W. H, Long, April 24, 1942— 

16 plants 10064. ' 

This species is unique in the looseness with which its sporocarps i 

are attached to the stipes, more of these being found loose on the 
ground than on the stipes. These sporocarps (heads) are also 
veiy heavy due to the large amount of soil that clings to the peridial 
sheath, especially on those sites where there is a large amount of 
clay in the soil. It is also an unusually large, coarse plant, un- 
sightly from the dirt clinging to heads, stipes and stipe bases. 

■' 

Tylostoma opacum sp. nov. 

Sporocarpo depresso-globoso 10-15 nim. alto, 12-20 lato. Exopcridio pul- 
verulento floccoso, nec toto secedenti. Ore parum fibrilloso. Stipitc 2-5 cm. 
alto, 4-6 crasso. subglobosis opacibus, 7-11/^. Episporio crasso, 

reticulato, prominenti, verrucoso. ' 

Sporocarp depressed-globose, 1 0-1 5 mm. high by 12-20 mm. 
broad, Exoperidium a thin floccose layer of hyphae and sand, 

Sayal brown to fawn color, wearing away very slowly, leaving 
traces of flocci as inherent patches on the endoperidium. Peridial 
sheath rernmning permanently as a thin layer of hyphae and sand. 

mm membranous, white, leathery in texture, smooth, 
thin, rather tough, attached firmly to stem apex. 
raised, surrounded by a scanty fibrillose zone, concolorous with the 
exoperidium, liarrowly eliptical, often enlarging in age. Stipe 2-5 
i cm. liigh by 4— 6 mm. thick at apex, even or tapering somewhat 
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Fig. 3, Tylostoma opacmn, XI; 4, Tylostoina hrvolucratum, X 1 
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toward base, cortex ‘'Sudan brown,"' splitting into longitudinal 
fibres which tardily peel off leaving a white surface, white inside, 
woody, slightly bulbous at base; bulb hard, woody. brown- 

ochre to ferruginous; capillitium hyaline, sparingly branched, oc- 
casionally anastomosing, threads 4-11.5 fx thick in lactic acid, 8.8- 
12.7 fc thick in benzoazuren mount, usual size 4-5 fi, some parts 
of unequal thickness in same thread, walls thick, unpitted, lumen 
in lactic acid very slight, represented only by a slit here and there, 
threads rounded and slightly swollen at the septa. Spores sub- 
globose, opaque in water mount, 7-11 .2 in diameter, usual size 
8.4 /X including verrucae; epispore chestnut brown, walls up to 
2.5 /X thick; reticulate with a distinct halo, covered with coarse, 
hyaline, finger-like processes which are up to 1.7 /x tall by 2.5 /x 
thick at base in lactic acid, 4.4 /x tall in benzoazuren, often decidu- 
ous, especially in a lactic acid mount under pressure on the cover 
glass, leaving the main wSpore center naked, smooth, subglobose to 
oval, 4.2-5. 2 ^ in diameter. 

Habitat: Solitary in heavy adobe soil in open, unshaded areas. 

Distribution : Arizona. Pima County, 8 miles from Tucson 
on road to Sabino Canyon, elevation 2400 feet, W. H. Long, Sep- 
tember 28, 1939 — 1 plant 8390. New Mexico. Dona Ana 
County, Jornado Experimental Range, about 28 miles west of 
Las Cruces, elevation 4150 feet, W. H. Long, November 12, 1938 
— 6 plants 8286 

This species is characterized by the very large opaque spores, 
the strong halo, the reticulate warty surface of the epispore, and 
the deciduous warts. The type collection was found about 1 mile 
from the mesquite-sandhill revegetative plat on the Jornado Ex- 
perimental Range near the road to this area. The Arizona plant 
was found in an open area in mesquite-catclaw flats {Prosopis- 
Acacia) in a sand-adobe-gravel soil with limestone subsoil. This 
species seems to be scarce as indicated by the few^ specimens 
found. During 1939 and 1941, the original areas were i*evisited 
and a careful search was made, but no additional specimens were 
found. 

Only one other species of Tylostoma, T. macrosporum Cun- 
ningham, is known to me with such large spores. However, this 
species has a tubular mouthy while T. opacum has a fibrillose 
peristome. 
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Tylostoma involucratum sp, nov. 

globoso usque depresso-globoso, 5 cm. lato, 6~17 alto, albicanti. 
Exoperidio membranaceo, toto secedenti. Endoperidio toto levi, membran- 
aceo. Ore mammoso, brevi. Stipite 4-9 cm. alto, 5-8 mm. crasso. Sports 
subglobosis, 4.2-5/^. Episporio, levi usque granuloso. 

Sporophore ongmzXmg 2--6 cm. below the surface of the soil, 
consisting of sporocarp, stem, and bulbous base. Sporocarp glo- 
bose to depressed-globose, 1-2.5 cm. across by 6-12 mm. high, 
easily separating from stem. Exoperidiiim strongly and perma- 
nently membranous, outer surface a light buff to cartridge buff 
under sand layer, inner surf ace white, , drying into a thin, very 
fragile involucre, slowly deciduous in flakes, leaving lacerate shreds 
of dried membrane on spore sac, often as a thin involucre around 
the top of the peridial sheath, thus producing a frilled appearance; 
peridial sheath a thick, tough band of agglutinated hyphae and 
sand, 5 to 7 mm. broad, often with a somewhat cup-shaped flaring 
upper margin. Endoperidiimi ptriecily smooth, very tough, mem- 
branous, pale pinkish buff fading to pinkish white with age. 
Mo wf/k tubular, short, often enlarged at base, giving the mouth a 
mammilate shape, small to medium size, usually circular. Collar 
thick, 3-6 mm. distant from stem. Stipe tall, 4-9 cm. high by 5-8 
mm. thick, equal or slightly tapering downward, clay color to cin- 
namon buff, w^alls thick, woody, often nodose with short brownish 
scales which point upward, sometimes striate beneath the scales, 
usually dirty with adhering soil, expanding abruptly into a white, 
hard, woody disc enclosed by a bulb of hyphae and soil; volva 
nont] radicating base none, Gleb a in young stage just before 
elongating orange-yellow, when fully mature mikado brown; capil- 
litium in water mount sub-hyaline, walls thick, no lumen in some 
threads, sparingly branched, 3-5.6 /x thick, septa rare not swollen. 
Spores subglobose to broadly oval, 4.2-5 g in diameter ; epispore 
chestnut color, walls apparently smooth to slightly granulose. 

Habitat: Gregarious in small groups of 2-4 individuals, in 
partial shade under desert shrubs and trees in sandy-clay soil. 

Distribution: Arizona, Pima County, 8 miles from Tucson 
on road to Sabino Canyon, elevation 2400 feet, TF. H. Long and 
Victor 0. Sandberg, Fehnmry 20, 1934— 11 plants 7680, 1 plant 
7610 and 1 plant 10014; W. H. Long and David J, St ouffer, Sep- 
tember 10, 1941 — 4 plants 9624. 

New Mexico, Bernalillo County, near Albuquerque, eleva- 
tion 4950 feet, kFoM. August 30, 1941— 5 p/n-nk' 9482, 
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Fig. 5. Tylostoma excentricum, fresh plants, just emerged, X I 


November 27, 19^1— 17 plants January 19, 1942—^5* plants 
PP7(5, January 27, 1942 — 10 plants PP<?1^ April 4, 1942— 2 plants 
10050; 10 miles south of Albuquerque, elevation 4900 feet, W. H. 
Long, x%igust 29, 1941- — 14 plants 9480, September 2, 1941— 2i 
plaiits 9490. Valencia County, 4 miles south of Belen on State 
road 6, elevation 4800 feet, W. H. Long, September 18, 1941— 
3 plants 9684. Dona Ana County, Jornado Experimental Range, 
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elevation 4150 feet, W. H. Long and David J. Stouffer, Septem- 
ber 7, 1941— 9587, September 8, 1941— 7 plants 9606, 
Luna County, 10 miles west of Deming on Highway 80, elevation 
4300 feet, W. H, Long and David J. Stouffer, September 9, 1941 
— 21 plants 9482, 5 plants 9616 and 9 plants 9617, September 11, 
1941— 31 plants 9644, September 13, 1941 — 42 plants 9650 
(Type), and 4 plants PWP. Lincoln County, 8 miles south of 
Oscuro, elevation 5000 feet, David J, Stauffer, February 17, 1942 
—25 plants 10018, Near Gallinas Forest Service Ranger Station, 
elevation 6800 feet, W. H. Long, September 6, 1941— i plant 9676. 
Otero County, White Sands National Monument in gypsum 
flats, elevation 4250, W, H. Long and David J. Stauffer , 
her 13, 1941 — -2 plants 9849. 

The outstanding characters of this species are the permanently 
membranous exoperidium, which does not become granular on 
drying and the pale pinkish white endoperidium surrounded by the 
lacerate fragments of the membranous exoperidium which gives 
the sporocarp a frilled appearance. This frilling is a very marked 
feature and one not observed in other species of Tylo stoma having 
tubular mouths, and is especially noticeable in the field when the 
plants are in situ and before they have lost this frilled look from 
handling by the breaking off of the thin fragile lacerate pieces of 
the exoperidium. Near Albuquerque this species is found on the 
mesa east of Kirtland Field Army Airport on Yucca glauca mounds, 
while in the arroyos it is found iindtr F allugia pa^mdoxa hnshts. 
In the Oscuro and Deming areas the plants grow on top of the 
mesquite-sand dunes in the shade of the mesquite trees (Prosopis 
juli flora). 

Tylostoma excentricum sp. nov. 

Sporocarpo glohoso, 6-15 mm. alto, 10-18 mm. lato, cxoperidio 
lento, ex parte secedenti. Ore regular! integro prominulo excentrico. Endo- 
flavido-avellaneo, aetate albicanti. Stipite attenuate, 3-9 cm. alto, 
apice 3-6 mm., basi 2-4 mm. crasso. Sports globoso-ovatis, 4.5-5.6 
Episporio levi. 

Sporophore originating 3-5 cm. below the surface of the soil, 
consisting of sporocarp, stipe, volva and bulbous radicating base. 
Sporocarp ^ohose to slightly depressed-globose, 6-15 mm. tall by 
10-18 mm. wide, not easily separating from apex of stem, some- 
times one-sided or excentrically shaped. Exoperidium n thin sand 
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case, early deciduous; peridial sheath non-deciduous, consisting of 
hyphae and sand, tough, 3-6 mm. wide by 2-3 mm. thick, occa- 
sionally partially peeling off. Endoperidiiim tough, membranous, 
pale drab gray when fresh, fading to pale olive buff then to dingy 
white in age, smooth. Month tubular, tubes long, prominent, usu- 
ally excentrically placed on the sporocarp, 1-2 mm. tall by 1-2 mm. 
wide, circular flaring at top. Stipe slender, fragile, very weak at 
top of bulb and often breaking off there, usually tapering down- 
ward, 3-9 cm. tall, 3-6 mm. thick at top by 2-4 mm. thick at bulbous 
base, white with thin fugaceous scales. Volva very inconspicuous, 
usually clasping the stem; biilh small, 5-8 mm. in diameter, sur- 
rounding the volva; root small, fibrous, single or often absent. 
Gleha cinnamon to raw sienna. Capillitium sub-hyaline, walls 
thick, threads thicker or same size as spores. Spores globose to 
oval, 1-guttulate, guttule large, some spores apiculate, 4.5-5.6/x; 
epispore appearing smooth, color smoky. 

Habitat: Solitary on low sand dunes in open unshaded spots, 
often thickly scattered over restricted areas. 

Distribution : Bernalillo County, 3.5 miles from Albuquer- 
que on Highway 85 on south end of Sandia Plaza Addition, eleva- 
tion 4950 feet, W. H. Long, May 30, 1941—140 plants 9395 
(Type), June 5, 1941—10 plants PJ4 7, February 8, 1943—1 plant 
10405, February 12, 1943 — 1 plant 10420, June 20, 1943 — 4 plants 
10368, 2 plants 10369 ; east of Sandia Vista Court on Highway 85, 
elevation 4950 feet; W. H. Long, 20, 1940—1 plant 10418, 
June 20, 1941— plants 9360, August 23, 1941—15 plants 9468, 
October 16, 1941—22 plants 9822, February 1, 1942— 10 plants 
9997, May 24, 1942—2^ plants 16^251, January 22, 1943—21 plmits 
10421, February 15, 1943—2 plants 10440, July 1, 1943—10 plants 
10371, Angnst 7, 1943—10 plants 10386, 

Sandoval County, 2 miles south of Bernalillo, west of High- 
way 85, elevation 4950 feet, W, H, Long, August 24, 1941 — -5 
plants 9471. 

Tylostoma meristostoma sp. nov. 

subgloboso usque depresso-globoso, 5-10 mm. alto, 6-18 mm. 
hto. Exoperidio pulverulento-floccoso, nec toto secedenti, albicanti. Endo- 
peridio Ore irregulare lacerato, indefinito, piano. Stipite tenui, 

3-6 alto, 2-5 mm. crasso, albicanti, Sporis ovatis, subglobosis, 4~7>. 

originating 2-4 cm. below the surface of the soil, 
consisting of sporocarp, stipe, volva, and radicating base. 



carp subglobose to depressed-globose, 5-10 mni. high by 6-18 mm. 
in diameter, sometimes concave beneath from pushing through the 
soil when emerging, firmly attached to stem apex. Exoperidium 
a sand case of flocd and soil, inner layer consisting of dingy white 
flocci, adhering very tightly to endoperidium, very slowly and im- 
perfectly deciduous ; pcridial sheath a thin permanent band of 
hyphae and soil 3-5 mm, broad. Endoperidvmn dingy white, thiii, 
papyraceous, fragile around mouth, rough from the adhering flocci 
of the exoperidium. Mouth indefinite, plane, at first a mere slit, 
soon becoming an in'egular lacerate orifice (fig. 6), whose edges 
may break off leaving a rounded aperture 3-4 mm. in diameter, 
naked with no signs of fibrils. Collar rather prominent, entire, 
restricted round top of stem. Stipe slender, 3-6 cm. tall by 2-5 
mm. thick, even or a few tapering slightly toward base, white, 
smooth or striate from drying, seated in a small volva; rooting with 
one main root and often one or more side rootlets (fig. 6). 
Glehu ferruginous; hyaline, threads short like those of a 

DiscisedayChm sparingly branched, 4.2 to 7 /x thick, ends 

rounded, no septa seen. Spores oval, 4.2 X 6 to 5.6 X 7 ix, or 
subglobose 5.6-6 /x, usually 6 /x in diam. ; epispore smooth, thin 
walled, chestnut color. 
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Habitat: solitary in open, unshaded alkaline sand-clay soil. 

Distribution: New Mexico, Bernalillo County, 3.5 miles 
north of Albuquerque on Sandia Plaza Addition on Highway 85, 
elevation 5000 feet, H. Long, November 2, 1941 — 2 plants 
10416, February 12, 1943— plant 10419, August 11-12, 1943— 
12 plants 10292 (Type). 

This species belongs in Lloyd’s group 7, having a mouth with an 
indefinite torn aperture and not surrounded by a fibrillose peri- 
stome, Lloyd placed 4 species in this group — Tylostoma Rickii, 
T. ausfraliamim, T. Readeri a.nd T. egranulosnm. T. Rickii h.3.s 
a dark reddish brown peridium and a stipe dark reddish brown with 
a fibrillose, sheath-like cortex, characters which would exclude my 
I plant ; while the other 3 species given by Lloyd have been listed by 

Cunningham as synonyms of T. australianum, I have examined 
the type of T. australianum and am sure that T. meristostoma is a 
different plant. T. australianum as described by Cunningham 
apparently does not belong to Lloyd’s plant of this name nor to 
I my species. 

I The type material of Tylostoma meristostoma wsis growing in 

I an alkaline hard pan soil in a live prairie dog town ( Cynomys 

I ludoviciamis arisonensis) . Seven of the plants were collected 

[ August 11, 1943, three days after a heavy summer rain ; all were 

j fresh in various stages of emergence with the sandy exoperidia on 

I sporocarps and stipes still soft, while 2 plants already had slit 

I mouths. Five more plants were found August 12, 1943, some 50 

i feet from the first location, four having just emerged, while the 

J ■ 5th plant was older and evidently had emerged before the last 

rain. This plant was dry and had lost the outer sandy coat of the 
exoperidium, but not the inner flocci. Its mouth was an in*egular 

All the fresh plants were placed, as soon as collected, in wet 
' soil for several days with their bases buried in the soil then put in 

direct sunlight and wet every 24 hours for several days. The 
stipes completed their elongation, but the sandy exoperidia re- 
mained unchanged and all of the plants developed the slit mouths 
after several days of drying. 

I have collected and examined several thousand Tylostoma ^hxits 
\ and was dubious that any species had a normally slit mouth as de- 
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scribed by Lloyd for his group 7. I have found any number of 
plants with irregular, lacerate mouths but a careful study of such 
plants showed that this mouth condition was due to age and 
weathering and therefore was not their normal condition when 
fresh. These lacerate mouths had either been fibrillose or tubular 
and had become so worn by weathering that these distinguishing 
mouth characters had disappeared. I was therefore much sur- 
prised to find plants with slit, lacerate mouths as a normal condi- 
tion when fresh. 

Tylostoma macrocephalum sp. nov. 

Sporocarpo subgloboso usque depresso-globoso, 8-15 mm. alto, 12-28 mm. 
lato, regular!, integro. E.xoperidio semimembranaceo, toto secedenti. Endo- 
pcridio levi albicanti, membranaceo. Ore mammoso, 2-4 mm. in diam. 
Stipife 5-13 cm. alto, 5-12 mm. lato, lignoso. Sporis globosis, 4.2-5.6/i. 
Episporio verruculoso. 

Sporophore originating 4—8 cm. below the surface of the soil, 
consisting of sporocarp, volva and bulbous radicating base, under- 
side of sporocarp and stipe thinly covered with a clinging arachnoid 
mycelium containing soil particles which are easily brushed off. 

Sporocarp subglobose to depressed-globose, 8-1 S mm. high by 
12-28 mm. in diameter, firmly attached to stipe apex. Exope- 
ridium semi-membranous, thin, outer surface grayish white, inner 
cartridge buff, early and completely deciduous; peridial sheath a 
broad thin band of hyphae and soil, on some plants assuming a cup- 
like shape, the sides of the cup being the unshed membranous frag- 
ments of the exoperidium. Eitdoperidium smooth, dingy white, 
very tough, membranous. Mouth tubular, short, tough, medium 
to large size, 2-4 mm. in diameter, circular or broadly elliptical. 
Stipe cm. tall by 5-12 mm. thick, white, stout, straight, even 
or slightly tapering toward base, woody, scaly, often becoming 
transversely rimulose with age after the scales have fallen. Volva 
surrounding the hard woody, globose base of stipe, small, friable, 
enclosed in a globose mass of hyphae and soil, often having an 
inner secondary volva of the lacterate fragments of the stipe which 
were torn loose from under the sporocarp on emerging. Base of 
stipe Y^dicditing, roots central, stout, thick and short. cin- 

namon rufous to ferruginous. Capillitium hyalmej 5-5.6 thick, 
walls thick, lumen none or with very narrow slits here and there, 
sparingly branched, occasionally anastomosing, some threads un- 
equal in thickness in same thread, no septa seen. globose, 

rarely oval, 4.2-5. 6 /X, usual size 5 ju., with one very large guttule, or 
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oil globule, nearly filling the interior of the spore ; epispore ver- 
ruculose, walls thick chestnut brown. 

Habitat : solitary or gregarious in small groups in alkaline sand- 
clay soil, and in open spots in gypsum flats on mounds of dead 
Atrip! esc am see ns. 

Distribution: New Mexico, Lincoln County, near Corona, 
elevation 7100 feet. W. H. Long and David J. Stauffer, April 21, 
1940 — 1 plant 9190 ; David /. Stouffer, June 17, 1941 — 11 plants 
9392; 8 miles south of Oscuro, elevation 500 feet. David J. 
Stouffer, February 20, 1942 — 13 plants 10022. Otero County, 
White Sands National Monument, elevation 4250 feet, in flats 
west of first gypsum dune, mile N.W. of Administration Build- 
ing, W. H. Long and David J. Stauffer, September 13, 1941 — ^ 
3 plants 9648, 2 plants 9757, April 22, 1942 — 11 plants 10111 ; in 
an adjacent gypsum flat, 11 plants 10113 (Type). 20 miles 
west of Tularosa in white sands area (gypsum), elevation 5000 
feet, W. H. Long and David J. Stouffer, September 14, 1941 — 
13 plants 9685. Sandoval County, 5 miles west of San Ysidro 
on state highway 84, elevation 6200 feet, W. H. Long, July 9, 1941 
~11 plants 9386. Bernalillo County, south of Kirtlancl Field 
airport, Albuqueque, N. M., elevation 5000 feet, W. H. Long, 
September 1, 1941 — 17 plants 9481, November 28, 1941 — 1 plant 
9913. 

The 2 small flats or valleys where the plants were found in the 
White Sands National Monument were entirely surrounded by 
gypsum dunes (hydrous calcium sulfate) which have no drainage 
outlets so that the soil is heavily impregnated with gypsum from 
rain water and from windblown particles of gypsum settling in 
the flats. 

All specimens listed are deposited in the Long Herbarium at 
Albuquerque, New Mexico, unless otherwise stated. 
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THE HORSE-HAIR FUNGI 

Fred J. Seaver 
(with 1 figure) 

A peculiar fungus has recently come to the writer for determina- 
tion and it was concluded that it belonged to the above named 
group. So far as known the horse-hair fungus or blight repre- 
sents the mycelial stage of a Marasmius, based on material col- 
lected in Australia and described by Kalchbrenner Mar asmkis 
crinis-eqiii (Grevillea 8: 153. 1879). Later Berkeley (Jour. 

Linn. Soc. 18: 383. 1883) changed the spelling of the specific 

name to ^^equicrinisf' The original spelling, however, should be 
retained. There are several closely related species belonging to 
this category. The following description of the typical species is 
given by T. Fetch (Ann. Royal Bot. Gard. Peradeniya 6: 43-44. 
1915): 

“The mycelium of this species is the common horse-hair blight 
of Ceylon. It consists of a smooth, tough, black cord, from one- 
tenth to one-eighth of a millimetre in diameter, which runs in all 
directions over bushes and trees, up to a height of 20 feet above 
the ground, attached to the living stems and leaves at intervals of 
one to four centimetres, or throwing out long free threads to ad- 
jacent branches. Its course is quite a random one. After pro- 
ceeding along a branch for a short distance, it may leave it and 
attach itself to a leaf, and after crossing several leaves may return 
to its original branch. Or it may travel from a branch to a leaf 
via the leaf stalk, and may make a complete circuit of one surface 
of the leaf before proceeding further. In general, the whole of 
the mycelium is aerial; it is not connected with any mycelium on 
the ground, and does not ascend the tree from the ground level. 
It has been observed at the base of trees, where it grows on 

the outer dead bark, but this is an exceptional case, and it has not 
been known to climb up to the leaves from that position. 

^‘When the leaves die they adhere to the mycelium until they 
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decay and disintegrate, and consequently there is produced a 
tangled mass of leaves and mycelium, with sometimes twigs also, 
suspended in the bush or tree. The mycelium, however, does not 
appear to be parasitic.'' 

The American material sent for determination consists of the 
mycelial stage only, but agrees quite closely with the above de- 
scription. The material was encountered by our soldiers during 
maneuvers near Evans, Louisiana. According to reports the 
strands which extended from branch to branch often contacted the 



Fig. 1. A wisp of horse-hair fungus collected by Lt. W. P. Comstock, Jr. 
in Louisiana, and sent in for determination. 


boys’ faces as they plunged through the thickets and were thought 
to be spider webs. Finally the material photographed was sent 
jn for determination. On request for further information the 
following note was enclosed: 

‘‘There was a considerable amount of horse-hair blight in scrub 
oak at about eye level in bivouac area S.W. Evans [Louisiana], 
Dec. 5, 1943. Found by 1st Lt. W. P. Comstock, Jr., used for 
sewing on buttons." The use made of these black mycelial strands 
by the soldiers is exceedingly interesting. Whether they are 
tough enough to make a satisfactory substitute for thread we are 
unable to say. 

So far as the writer can learn only one previous collection has 
been reported in continental North America. This specimen is in 
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the Farlow Herbarium at Harvai*d University and was obtained 
by Brother Arsene, an amateur collector, and was found at Lafay- 
ette, Louisiana. So little is known of the fungus in America that 
it seems worth noting at this time. 

The New York Botanical Garden. 


A NEW SPECIES OF METARRHIZIUM 
ACTIVE IN DECOMPOSING 
CELLULOSE 

Seth Pope 
(with 2 figures) 

INTRODUCTION 

A fungus, isolated from deteriorated baled cotton stored in 
Washington, D. C., and tentatively assigned by Dr. Charles Thom 
to the genus ikf efarrhimim, was reported by Greathouse, Klemme, 
and Barker (4) to have showm extraordinary activity in decom- 
posing cotton fabric in certain pure-culture tests. This fungus has 
since been used in the Division of Cotton and Other Fiber Crops 
and Diseases, and in other laboratories, in connection with the 
evaluation of mildewproofing agents or rot resistance of fabrics 
(5). It is easily handled in culture, sporulates freely, and has 
remained stable in its cultural characteristics and cellulose-decom- 
posing activity for the past 3 years. Preliminary studies have 
indicated that this fungus is not identical with any known species 
of Metarrhmuni, so it appears desirable to describe it as new. 

LITERATURE REVIEW 

Sorokin (10) in 1879 transferred Metschnikoff^s Entomoph- 
thora anisoplia (6) to the genus Metarrhizium, making the 
new combination M: Anisopliae (Metsch.) Sorokin. Rorer (9), 
Stevenson (12), and Fetch (8) give extensive bibliographies of 
this fungus. 

Vuillemin^ (15) described Penicillium Anisopliae as forming a 
large thallus of which the filaments were compressed and branched, 
forming small hummocks, often confluent and disappearing under 
the mass of conidia they produced. Sterigmata and the branches, 

^ Since Sorokin’s papers were not available, the description oiM. Anisopliae 
was taken from Ymllemin (15). 
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either isolated, in pairs, or in verticils, arose below the septa of the 
upper part of this stalk. The conidia were formed in basipetal 
succession at the expense of the sterigmata, and were united by a 
disjunctor which was a modification of the membrane, flattened 
and compressed by the pressure of the growth of new conidia. 
The resulting columns of conidia composed of conidia! chains 
often reached a length of 800 fi or more. The conidia were olive 
green in color, and cylindrical, with rounded ends. Ghlamydo- 
spores were found in cultures grown on carrots. 

The conidial measurements of M. Anisopliae when grown on 
various media have been reported to be 4.8 X 1.6 ju (14). Other 
workers report measurements ranging from 4—5 X 2 ju. to 7-15 X 
2.5-3.5// (1,8,9, 15). 

CHARACTERISTICS OF THE FUNGUS 

The fungus, growing on filter paper, at first produces a sparse 
white mycelium in which small tufts of conidiophores arise. 
These conidiophores are compact, forming a palisade layer in each 
tuft (fig. 1 , 5 and C). The moist conidial masses produced on 
these tufts often coalesce, forming masses 0.5-2 mm. in diameter 
(fig. 1, A). The conidia are dusky olive green to olivaceous 
black,- cylindrical, with rounded ends, 6-9.6, 1. 5-3.9 /x, formed on 
sterigmata in basipetal succession and united by disjunctors, but. 
breaking away in the conidial mass soon after formation. 

The conidiophores are penicillately branched 50-85 /x long, erect, 
and septate. The ultimate branches are verticillate, composed of 
1 to 3 sterigmata each, 10 to 22 /x long (fig, 1, D and E). 

Chlamydospores are produced in bulbous terminal portions of 
the hyphae found near the substrate and embedded in the mycelium 
(fig. 1, F). The mature chlamydospore is nearly round, smooth 
with a small tapered papilla at one side, buckthorn brown, and 7.4 
to 9 /X in diameter. 

^ pidgeway, R., Color Standards and Nomenclature, 1912, pi. XLI and 
XLVL 


Fig. 1. M. ghitin^ paper culture, X 8.5 ; section of filter 

paper culture, X I 00 ; C, palisade arrangement of conidiophores, X 200; D, 
conidiophores, X 530 ; conidiophores, X 900; F, chlamydospore formation, 
X530,. 
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The above characteristics indicate that the fungus belongs in the 
genus and it is described as new. 

Metarrhizium glutinosum sp. nov. 

Mycelial mat, grown on filter paper (in contact with an inorganic 
nutrient solution^), pure white with dusky olive green to oliva- 
ceous black conidial masses on tufts of mycelium ; conicliophores up 
to 75 /M long, smootlv erect, septate, penicillately branched above, 
forming a palisade layer in tufts on which olivaceous black gluti- 
nous masses of conidia are produced; conidia catenate, borne di- 
rectly on fingerlike sterigmata, conidial chains distinguishable in 
masses only in early stages of formation, conidia elongate-ovoid, 
smooth, dusky olive green to olivaceous black, 6-9.6 X 1-5-3 .9 /x. 
A type specimen has been placed in the Mycological Collections of 
the Bureau of Plant Industry, Soils, and Agricultural Engineering 
under the identification number 13342. 

Sterigmatibus clavatis 10-22 /a longis; conidiis cylindraceis utrimque 
rotundatis 6-9.6 X 1. 5-3.9 glabris olivaceonigris, in massa obscure olivaceis 
usque olivaceonigris, glutinosis; catenis conidiorum solum in statu juniore 
evidentibus. 

In order to eliminate any possible confusion between M. gluti- 
nos'um and Gliocladnmi fimbriatum Gilman and Abbott, a few of 
the differences are pointed out. 

The conidia of G. fimbriatum are borne in moist heads which 
may coalesce, but no palisade or hymenium-like arrangement of the 
conidiophores is evident. Moreover, these conidia are produced 
on flask-shaped phialides which are quite different in shape from 
the sterigmata of Metarrhimum (fig. 2, A), 

The branching of the conidiophores and the structure of the 
sterigmata are quite similar in M. ghiiinosum and M. Anisopliae 
(fig. 2, C, E, and D). The principal difference between these two 
species is found in the conidial masses; those of the former are 
moist, and the latter dry. 

Further comparisons are presented in table 1. 

3 NH^NOs, 1 gm. ; MgSO^ • 7H,0, 0.7 gm. ; K.HPG*, 0.69 gm. ; KH.PO^, 
0.69 gm.; and dist. H^O — ^1000 cc. 


Fig. 2. A, B, Gliocladium fimbriatum after Gilman and Abbott ; C, E, 
M. Anisopliae, after Speare; F, M. Anisopliae, ^sdisdide arrangement of co- 
nidiophores after Speare ; D, M. glutinosum; G, M. glutinosuni psliszdt ar- 
rangement of conidiophores. 
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Comparative Characteristics of Gliocladium fimhriatum, Metarrhizium 
glutinosuMy Ai!^D Metarrhizdum Anisopliae 



G. fimhriatum 

M. glutinosum 

M. . Anisopliae 

Conidial 

heads 

Round wet balls 

Moist masses 

Dry columns, 
conidial chains 
persisting 

Conidia 

size 

6.5-9 X 2.5-4 M 
(Gilman and 
Abbott) 

6-9.6 X 1.S-3.9m 

4.8 X 1.6 vu 
(Thaxter) 

Color 

Leaf green 

Dusky olive 
green to oliva- 
ceous black 

Olive green 

Conidiophores 

Phial ides, flask 
shaped, arising 
directly from 
conidiophore or 
from metulae, 
forming indi- 
vidual heads 

Branched and 
penicillate, 
forming pali- 
sade layer in 
tufts 

Simple, branched, 
or penicillate, 
forming a pali- 
sade layer 


The branching of the conidiophores, the shape of the sterigniata, 
and the tendency of the conidiophores to aggregate into palisade ar- 
rangements indicate that M. glutinosum is more nearly related to 
M. Anisopliae than to G, fimbriatimi (fig. 2). 


COMPARISON OF THREE ISOLATES OF METARRHIZIUM GLUTINOSUM 

Two other isolates from Maryland soil (2) designated as 1334.1 
as 1334.3, were examined morphologically for comparison with 
isolate 1334.2. Only slight differences in the morphological char- 
acteristics have been detected between isolate 1334.1 and isolate 
1334.2. However, isolate 1334.3 differs in the cultural character- 
istics from isolates 1334.1 and 1334.2. The conida and, sterigniata 
are slightly smaller, and the color of the conidia in the early stages 
of growth is a lighter green than the other two isolates (table 2). 
Also, colonies of isolate 1354.3, when grown on a nutrient agar or 
on cotton fabric, tended to produce growth in concentric rings to 
a greater extent than the other isolates. These isolates appear, 
however, to be merely- strains of M. glutinosum and not spe- 
cifically different. 
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TABLE 2 

Comparative Characteristics of Three Isolates of the 
Genus Metarrhizium 


Isolate 

Conidia 

Color 

Sterig- 

mata 

size 

Conidio- 

pliore 

arrangement 

Chlarnydospores 

1334.1 

6-9.6 X 
2.9-3.9/i 

Dusky olive 
green 

18-22 ju 

Palisade 

Brown 7.4-8. 1 fi 

1334.2 

7.5~9.1 X 
2.4-3 M 

Dusky olive 
green 

16-20 M 

Palisade 

Brown 7.9-9 u 

1334.3 

7.2-8.9 X 
1. 5-2.9 M 

Dusky olive 
green tend- 
ing to be 
lighter than 
Nos. 1 and 2 

10-20 M 

Palisade 

None observed 


SUMMARY 

A new species of Metarrhizium which is very active in decom- 
posing cellulose is described as M. glutinomm. Comparative ob- 
servations on two other isolates of the same species are reported. 

Bureau of Plant Industry Station, 

Beltsville, Maryland 
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BRAZILIAN CHYTRIDS. III. NEPHRO- 
CHYTRIUM AMAZONENSIS 

John S. Karling 
(with 28 figures) 

Tn moist soil samples collected by the writer in Brazil several 
new chytrid species occurred which are particularly significant in 
relation to the position and formation of opercula in the exit pa- 
pillae or tubes. These species were isolated in the usual manner 
by watering the soil samples with animal charcoal water and bait- 
ing them with fragments of, bleached com or grass leaves, onion 
skin, cellophane, and other substrata favorable for the growth and 
development of chytrids. Within five days to two weeks these 
substrata became heavily infected wdth numerous chytrids, and 
from them subcultures were easily made. In subculturiiig these 
fungi, five species were isolated which are very similar to well 
known North American chytrids but which differ characteristi- 
cally by sunken opercula in the exit papillae or tubes. 

The first of these chytrids, which occurred in limited quantities 
in cellophane, is so similar in development, structure, and appear- 
ance to species of Diplophlyctis that until the presence of sunken 
opercula was observed it was regarded for a long time as a member 
of this genus. Like species of Diplophlyctis, it is characterized by 
monocentric thalli with apophysate sporangia and resting spores. 
Furthermore, the tip of the mature exit tube deliquesces as in 
Diplophlyctis, but the processes of zoospore maturation and dis- 
charge are delayed until a definite operculum is formed in the 
exit tube. The presence of an operculum, accordingly, excludes 
tills sptcits horn Diplophlyctis, The only known intramatrical 
operculate genus which Diplophlyctis m structure is 

Nephrochytrmm. Therefore, the present chytrid is assigned 
temporarily to this genus, although it differs in minor characters 
from the known species of Nephrochytrmm. The specific name 
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amasonensis is chosen because the chytrid was collected in the 
state of /\mazonas, Brazil. 

Nephrochytrium amazonensis sp. nov. 

Sporangiis laevis, hyalinis, pyriformibus, 12-30 X 50-140 sphaericis, 
10-60 iti, et obclavatis; tubulo exito, 5-7 X 10-130 a. Operculo 4-7 /x diam. 
Zoosporiis sphaericis, 5-6.5 cum unum globulis sphaericis, 2-2.5 diam. 
Sporiis perdurantibus fusco, ovali, 20-28 X 30-40 sphaericis, 15-35 
membrana verrucosus, spinosus, aut capillatus ; gerniinatione post brevem 
quietem confecta, contentis sporae emergentibus ut sporangium tenuis parietis 
in superficie fiat. 

Thallus monocentric; usually intramatrical ; consisting of a spo- 
rangium or resting spore subtended by an apophysis from which 
arises an extensive, richly branched rhizoidal system. Sporangia 
hyaline, smooth, pyriform, 12-30 X 50-140 /x, almost spherical, 
10-60 in diam., obclavate, flattened and often somewhat kidney- 
shaped with a short, 5 X 10 fi, or an elongate, 5-7 X 20-130 /x, 
tapering exit tube. Tip of tube swelling and softening to form 
a plug of hyaline material; operculum subsequently developed 
down in exit tube ; operculum shallow saucer-shaped, deeper bowl- 
or cup- and occasionally somewhat cone-shaped, 4-7 fx in diam. 
Zoospores emerging fully developed and forming a globular mass 
at the exit orifice before dispersing; spherical, 5-6.5 /x, with a 
lai*ge refractive globule and a 35-38 long flagellum. Apophysis 
oval, 5-12 X 8“22 /X, flattened, obpyriform, or almost spherical. 
Rhizoidal system arising from base of apophysis, extending over 
a radius of 80-400 main axis up to 8 /x in diam., richly branched. 
Resting spores usually oval and somewhat bean-shaped, 20-28 X 
30-40^, almost spherical, 15-35 /x, and sometimes irregular; con- 
tent coarsely granular and brown; wall dark brown, 2-3 /x thick, 
usually spiny, sometimes verrucose or covered with numerous 
short setae, rarely smooth; functioning as prosporangia in germi- 
nation. 

Saprophytic in decaying vegetable debris from a small tributary 
of Rio Candeias, Amazonas, Brazil. 

The life history and development of this species are shown in 
figures 1 to 28. The diagnosis given above, together with the ex- 
planations of these figures, is sufficiently complete so that a de- 
tailed description of the developmental cycle is unnecessary. Ac- 
cordingly, the present discussion will be confined to an emphasis 
on the similarities and differences between N. amajsonensis md 
the known species of Diplophlyctis aiid Nephrochytrium, In the 
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former genus, according to the author (2), the incipient spo- 
rangium develops first as a swelling at the tip of a branched germ- 
tube, while the apophysis forms subsecjuently as a second vSwelling 
above the young sporangium. In Nephrochytrkmi^ on the other 
hand, the apophysis is formed first, and the sporangium grows out 
later as a bud from the large apophysis as has been described by 
Couch (1) , Whiff en (8), and the author (4). This characteristic 
type of development and the presence of an operculum are re- 
garded as the distinctive characters of Nephrochytrium. In N. 
amazonensis an operculum is present, but as far as the writer has 
been able to determine from observations of a limited number of 
germinating zoospores and young thalli, the sporangium and 
apophysis develop as in Diplophlyctis. At least no sharply defined 
cases of a sporangium budding out from an apophysis have been 
seen. This phase of development, however, needs more intensive 
study before definite conclusions can be drawn. Figures 5 and 6 
show conspicuous swellings in the branched germ-tubes, while in 
figures 7 and 8 the apophysis and sporangium are well marked 
and continuous, although it is not evident that the latter has 
grown out of the former. The young thallus shown in figure 8 is 
exceptional in that the connection between apophysis and spo- 
rangium is very broad. Usually the isthmus between them is 
quite naiTow (fig. 9, 10, 18). 

Other variations of N. amazonensis may be noted at this point. 
While the sporangia are predominantly pyriform, oval, slightly ap- 
pressed and bean-shaped, they vary considerabl} in shape. This 
is particularly true when they are deeply buried in the substratum. 
In thick soft pieces of cellophane the sporangia may become greatly 
elongate, cylindrical, tubular and contorted and vary from 120 to 
400 /X in length by 10-30 /x in diameter. Under similar conditions 
they may also become very irregular in shape. In old cellophane 
cultures in which the pieces of substrata have become surrounded 
by a slimy substance, the thalli may sometimes develop extra- 
matrically with the sporangium, or resting spore, apophysis, and 
rhizoidal system completely outside of the substratum. In the de- 
velopment of such thalli, zoospores germinate with a germ tube 
and give rise to the sporangia, apophysis and rhizoids in the same 
manner as is shown in figures 4 to 7, Completely extramatrical 
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Figs. 1, 2, spherical and amoeboid zoospores with a large refringent glob- 
ule; 3, large abnormal biflagellate zoospore; 4, 5, germination of zoospores; 
6, 7, development of young sporangium and apophysis; 8, young thallus with 
apophysis and sporangium continuous ; 9, 10, later stages of sporangium de- 
velopment; 11, mature sporangium with operculum and plug of hyaline ma- 
terial in exit tube; 12-15, swelling and deliquescence of tip to exit tube, 
formation of hyaline plug and operculum; 16, 1 7, variations of hyaline plug 
and position of opercula ; 18, variations in shapes of opercula ; 19, sporangium 
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thalli are very exceptional, but their occurrence nevertheless indi- 
cates how variable chytrids may be in relation to their hosts and 
substrata. 

The distinctive character of this species, however, is the position 
of the operculum and the changes involved in its development. 
After the exit tube has been fully formed, the tip begins to swell 
slightly (fig. 12, 13), while its bounding wall deliquesces. As a 
result, a plug of hyaline material forms at the tip and extends for 
a short distance down into the tube. While these changes are 
taking place, the more optically heterogeneous protoplasm in the 
tube contracts downward and its surface usually becomes concave 
(fig. 14). Later the border becomes convex aiid thickens, and 
eventually an operculum is formed at the surface in much the same 
manner as the author (5) has described for NozvakozvskieUa 
graniilata. The position of the operculum depends to a large ex- 
tent on the depth to which the protoplasm retracts in the tube. 
The opercula are usually shallow saucer- or bowl-shaped (fig. 
18), but occasionally they are pointed, cone-shaped, and sur- 
mounted by a peg or tenuous hair. 

The plug of hyaline material usually deliquesces and disappears 
before discharge of the zoospore occurs (fig. 19). When the 
zoospores emerge, the operculum is pushed out so quickly that its 
presence may be overlooked unless the initial stages are observed. 
Occasionally it may be found adherent to the enlarging mass of 
zoospores on the outside (fig. 20). 

As in Diplophlyctis, the resting spores appear to be formed in 
the same manner as the sporangia, and so far no evidence of the 
fusion of thalli like that reported by Sparrow (7) has been ob- 
served. The young spores may be easily recognized by their 
thicker walls (fig. 22) and more refractive content. As they 


shortly before discharge of zoospores; 20, zoospores emerging and forming 
a globular mass at exit orifice ; operculum at surface of zoospore mass ; 21, 
dispersal of zoospore mass; 22, incipient resting spore; 23, later develop- 
mental stage showing rudiments of spines on wall; 24, mature spore with 
numerous abruptly tapering spines and coarsely granular content; 25, ir- 
regular mature spore covered with numerous short setae, among which are 
interspersed a few spines ; 26, mature spore with a few long spines; 27, ex- 
ceptional smooth, spherical resting spores; 28, germination of resting spore. 
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mature, the wall begins to turn brown, and incipient warts or 
spines appear on the surface (fig. 23). The refractive globules 
become more highly dispersed so that the content of the spores 
takes on a coarsely granular appearance (fig. 25-27). The ma- 
ture spores may be warty, echinulate, spiny and sometimes 
covered by short fine hairs. In three cases observed, the walls 
were smooth (fig. 27). The spines may be numerous or sparse, 
very short or fairly long, as is shown in figures 24, 26, and 28. 
After two to four months under laboratory conditions in New 
York, the resting spores germinate and form hyaline evanescent 
sporangia on their surfaces (fig. 28). In such sporangia the tip 
of the exit tube deliquesces and forms a plug of hyaline material, 
while the operculum develops down in the tube in the same man- 
ner described above for the primary sporangia. With the excep- 
tion of the formation of an operculum, the resting spores thus 
germinate like those of Diplophlyctis intestina (Karling (3)) as 
far as is now known. 

While it is not conclusively certain whether or not the spo- 
rangium of N. ama^onensis develops from the apophysis as in 
other members of the genus, this species is nevertheless included 
in Nephrochytrimn for the time being. Further studies on its de- 
velopment as well as the discovery of other similar species may 
possibly show that the formation of the sporangium from an apoph- 
ysis is not so distinctive and diagnostic of the genus as the pres- 
ence of an operculum. Nephrochytrmm aniasonensis, at any rate, 
is a significant chytrid because of its striking similarity of struc- 
ture to species of Diplophlyctis. This similaidty together with the 
deliquescence of the tip of the exit tube prior to operculum forma- 
tion suggests that the present fungus may possibly be a transition 
form between the two genera. While there is no indisputable evi- 
dence at hand of such a transition, it is none the less stimulating to 
postulate that the operculum of Nephrochytrmm may have evolved 
through changes of nature shown in figures 12 to 15 from an in- 
operculate Diplophlyctis-Vikt ancestor. 

The discovery that an operculum develops although the tip of 
the exit tube deliquesces and forms a plug of hyaline material 
emphasizes the need for more intensive study of species with exit 
tubes or papillae of this type and appearance. RhiNdiuin Ugnicola 
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Lindau (6), for instance, is a saprophytic apophysate species with 
exit tubes very similar in appearance to those of *¥. amasonensis, 
and it is not. improbable that further studies may show the pres- 
ence of sunken opercula in this species. This may perhaps prove 
to be true of Zopf’s (9) rhmdioides also. 

Summary 

Neplirochytriitm amazonemsis oQ.cm^ zs a saprophyte in decay- 
ing vegetable debris in moist soil samples collected from the Rio 
Candeias in Amazonas, Brazil. It is strikingly similar in struc- 
ture to oi Diplophlyctis, but forms an operculum in the exit 

tube after the tip has deliquesced and become filled with a plug of 
hyaline material. Because of the presence of an operculum it is 
included in the genus Nephrochytrium. 
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NEW GENERA OF FUNGI ^ 

Rolf Singer 2 


When the flora of the flowering plants of the tropics is com- 
pared with the temperate flora, it will be obvious that many tem- 
perate elements are not represented in the tropics while, vise versa, 
the tropics are rich in forms unknown in the North. This refers 
to species as well as to genera, and even families. In mycology, 
ho'wever, these facts do not express themselves in taxonomic terms 
because most tropical species were forced into one or another of 
the artificial Friesian genera. When a turn toward smaller natural 
genera had begun, the data on tropical species were comparatively 
scarcer than on temperate forms, and, at the same time, the tropics 
were yielding many interesting novelties while the still numerous 
new species from temperate countries more or less remained 
within the framework of the classification established for them 
during the last years. 

It is not surprising, therefore, that the mycologist, when trying 
to work out the flora of some tropical regions, still discovers many 
forms which belong in genera hitherto unknown to Science. This 
was shown, in the Old World's tropics, by Roger Heim's studies 
on the fungi of Madagascar, and it became still more manifest to 
the writer when he visited South Florida with its neo-tropical 
vegetation. The theory of the prevalence of cosmopolitism in 
fungi, in the writer's opinion, ought to be abandoned altogether. 

1. Boletochaete Sing. gen. nov. 

Boletacearum genus, sporis sub microscopio brunneolo-hyalinis vel nielleo- 
brmineolis, levibus, fusoideo-ellipsoideis vel ovoideo-ellipsoideis ; basidiis baud 
voluminosis; cystidiis numerosis; setis hymenialibus coloratis numerosis; 

^ Contribution from the Farlow Herbarium and Laboratories of Crypto- 
gamic Botany no. 209. 

2 The writer wishes to thank Dr. Fred J. Seaver, Head Curator, The New 
York Botanical Garden, for a loan of the type collection of Leucomyces 
mexkanus Murr., and also Dr, David H. Linder, Curator, Farlow Her- 
barium, Harvard University, for various tropical materials from special col- 
lections. 
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traraate hymenophori subregulari (baud distincte bilaterali) in adultis; hypliis 
hand fibuligeris ; hymenophoro tubuloso, ad stipitem adnexo ; stipite cylin** 
draceo vel ventricoso. 

The type species is Boletus spinifer Pat. & Baker, Jour. Straits 
Branch R. A. Soc. No. 78, p. 69. 1918. We have studied the 

type preserved at Farlow Herbarium. Other species belonging in 
this new genus are : Xerdcomus sp. Heim, Bob Soc. Brot. 13: 53. 
1938, and a new species which shall be described here. 

The new combination Boletochaete spinifera (Pat, & Baker) 
Sing, is proposed. 

Boletochaete brunneosetosa Sing*, sp. nov. 

Pileo sordide cerasino, levi, subvelutino, convexo, 20-32 mm. lato ; cuticula 
•ex hyphis catenulatis 20-32 X 12-14 /x, erectis et irregulariter palisatis, non- 
nullis autem jacentibus, hand densis, membrana 1-1,5> crassa in nonnullis, 
tenuiore autem in aliis, institutis, apice rotundatis, intus pigmento dissolute 
brunneo impletis, pigmento intercellulari nullo ornatis consistente. — Tubulis 
porisque olivaceo-luteis, usque ad 8 mm. longis, subtus convexis, adnexis 
depressisque circum stipitis apicem, poris majusculis (15 pro 1 cm.) ; sporis 
brunneolo-melleis, levibus, oblongo-ellipsoideis, subfusiformibus, depressione 
suprahilari saepe distincta, 12-13 X 4.5-5. 5 jw ; basidiis 22-32 X 8-9.5 7 x ; 
cystidiis versiformibus (fusoideo-ventricosis vel clavatis vel fusoideo-acutis), 
hyalinis, tenui-tunicatis, numerosis, 33-66 X 6-14 m; setis hymenialibus mem- 
brana brminea, levi, crassa (1.5-3.5/x), saepe subhyalina in parte basali 
ibidemque tenuiore, vel unicolori aequalique instructs, acutissimis, fusoideis, 
rarissime spina lateral! gaudentibus, numerosis, 55-95 X 9-12.5 ; tramate 
hymenophori subregulari (baud distincte bilaterali) in adultis, mediostrato 
baud densiore neque obscuriore atque vix distincto, strato lateral! concolori 
(pallidissime melleo-hyalino), in tertia externa leniter divergente ; hyphis 
constanter defibulatis. — Stipite concolori cum pileo, ad basin albo, subvelutino, 
levi, glabro, nudo, aequali, ad ipsam basin autem attenuate, solido, rigido, 
17-40X2-5 mm. — Came alba, solida; hyphis baud fibuligeris; odore 
saporeque notabilibus nullis.— Habitatio : Ad humum in silva. Aprili mense. 
Nengbe, Liberia, Africa Occidentalis. Legit G. W. Harley. 

This species differs ixom B. spinifera in having elongate, more 
deeper colored spores, slender, cylindric stipe, and red pileus and 
stipe. Another African species, Xerocomus sp. Heim, , described 
from Madagascar, which seems to come much closer to B, brun- 
neosetosa than B, spinifera, stiW differs in color of the pileus and 
the stipe and also of the tips of the setae which are said to be 
olivaceous-yellGW. Heim is right comparing his species with 
Xerocomus. As long as there was no proper new genus described 
for the setae-bearing boletes, certainly was the genus 


360 


Mycologia, Vol. 36, 1944 


most closely suggesting affinity. When younger stages of these 
interesting African and Asiatic species become available, it will 
be possible to decide whether Boletochaete actually is related to 
Xerocomiis. If the trania has the same structure in young stages 
as in the adult ones studied by us, this question may be answered 
affirmatively. If however the young tube walls have a bilateral 
trama it would seem to us that Boletochaete is closer to a group 
of boletes that though having the external appearance of Xero- 
comus, and in some instances were interpreted as such, actually 
have bilateral trania, and should be treated as belonging in the 
genus Pulveroboletus in a larger sense. The decision as to whether 
Boletochaete is closer to Xerocomns or to Piilveroboletiis can only 
be made after young stages of one or all of them have been studied. 
The examination of the adult stages available would suggest a 
trania of the Xerocomns type, but previous experiences with 
PulveroboleHis Rave nelii conYince the writer that in some cases 
the trama tends to become more uniform in age. In any case, 
the setae of Boletochaete distinguish this genus sufficiently from 
all known genera of Boletaceae, and certainly justify the erection 
of a separate genus for these tropical fungi. 

2. Phaeogyroporus Sing. gen. nov. 

Boletacearum genus; sporis in cumulo olivaceo-brunneis (inter “Isabella 
color” et “light brownish olive” Ridgwayi mediis), levibus, breviter elli- 
psoideis; basidiis haud voluminosis; cystidiis praesentibus, baud exiguis; 
hyphis fibuligeris ; hymenophoro tubuliformi, ad stipitem simpliter adnexo 
vel distincte depresso, baud decurrente, poris minutis vel niediis, tubuHs 
longiusculis. 

The type species is Boletus Braunii sensu nostro as pre- 

served at Farlow Herbarium. Another species belonging here is 
Boletus tropicus Rick sensu nostro as preserved in the Patouillard 
Herbarium, Farlow Herbarium, under the name of Boletus crassus. 

The new combinations Phaeogyroporus Braunii (Bres. sensu 
Sing.) Sing, and Phaeogyroporus tropicus (Rick) sensu 
Singer, comb. nov. are proposed. 

This genus is close to Gyro/? miy macroscopically, and does not 
recall Gyrodo^ in this regard; microscopically however, it reminds 
one oi Gyrodon, or Paragyrodon in more than one character. 
The spore print was only two years old when first seen by the 
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writer i,e. rather fresh. It is impossible for a Gyroporus, even if 
the improbable should be true that the spores have measurably 
changed their color during these two years. Spore preparations 
of species of Gyroporus even if kept for many years never attain 
a color as deep and as olivaceous as shown in our spore preparation 
of the species we now call Phaeo gyro poms Brminii. This prep^ 
aration was obtained by the collector, G. W. Harley. We are coii” 
vinced that his specimens are genuine Boletus Braunii Bres., as 
described and figured by Bresadola from the Camerouns. How- 
ever, in studying Agaricales we have found that sometimes the 
most improbable turns out to be correct, and therefore, maybe 
overcautiously, we prefer to choose as the type of the new genus 
not the type of Bresadola’s species which we have not wSeen, but 
Harley’s collection mentioned above. By an unfortunate coin- 
cidence, the second species belonging in Phaeogyropoms, is known 
to the writer only by a well preserved specimen in the Patouillar.d 
Herbarium under the name Boletus crassus which we cannot find 
in Rick’s papers. Yet, this specimen was sent to Patouillard by 
Rick in 1906, and we think it fits very well in Rick’s description of 
Boletus tropicus. Our guess is that Rick discovered shortly before 
publishing his first account that the name Boletus crassus was 
preoccupied, and therefore changed it. But as authentic material, 
under the correct name is not available, we cannot definitely prove 
the identity. The same species represented in Patouillard’s Her- 
barium, and collected in Brazil, has also been collected by Harley 
in Liberia. 

3. Xanthoconium Sing. gen. nov. 

Boletacearum genus ; sporis in cumulo vegeto luteolis, sub microscopio 
aureis, levibus, cylindraceis vel fusoideo-cylindraceis ; basidiis baud volu- 
minosis ; cystidiis praesentibus ; tramate ditinctissime bilaterali; hyphis baud 
fibuligeris ; bymeiiophoro tubuloso, simpliter adnato vel adnexo aut frequentius 
circum stipitem depresso, poris minutis; stipite aequali vel ventricoso, glab- 
riusculo, levissimo, solido ; pileo baud scrobiculato ; sapore miti; came im- 
mutabili. 

The type species is Gyroporus stramineus Murr., Bull. Torrey 
Club 67: 62. 1940. Other species belonging here: Boletus affinis 

Peck, Ann. Rep. N. Y. State Mus. 25 : 81. 1873. 

The following combinations are proposed : Xanthoconium 
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stramineum (Murr.) Sing. comb. nov. and Xanthoconium af- 
fine (Peck) Sing. comb. nov. 

Studies at the type localities, and type studies in the Herbarium 
of the Agricultural Experiment Station of the University of 
Florida at Gainesville enabled the writer to obtain the necessary 
data on the strange group of species described by Murrill and 
Snell as white spared Gyropori, and separated by the latter under 
the new generic nmne Leucogyropor-M Leiico gyro poms piscio- 
dorus (Murr.) Snell, the type species of thtgenns Le it cogyn^oponis, 
actually has what is called “pink’' spoi'es he. the fresh spore print 
on white paper is “vinaceous fawn,” and is a rare variety between 
“fawn color” and ‘'wood brown” Ridgway. Since there is no 
appreciable generic chai'acter to prevent this species from being 
incorporated in the pink spored genus Tylopilvis, and since Leu- 
cogyroponts pisciodorus is, as , the existing types clearly show, 
nothing else but tabacimis we think that the correct 

name for this species is Tylopilus tabacinus (Peck) Sing. comb, 
nov. and the gmiis Leucogyroportis would become a . synonym of 
Tylopilus. On the other hand, Leucogyroporus sframineus 
(Murr.) Snell is not a unless the latter genus is amended 

drastically. The narrow, golden yellow spores and the smooth, 
glabrous stipe, the yellow to rusty yellow spore print, and the con- 
text which neither tastes bitter nor changes color on exposure, com- 
bined with the absence of pits on the pileus, suiTiciently separate 
Leucogyroporus strammeus from Tylopilus The characters 
se]}diVB.tmg Tylopiliis from Boletus $msn stncto are about as many 
and as important as the ones separating Xanthoconhim from 
Tylopilus, and therefore, ii Tylopilus is considered as a distinct 
genus (as I think it should) though related to Boletus/ ihoviy 
Xanthoconium is ^ third good genus of the same tribe. We want 
to insist, at this occasion, on our previous statements that there 
are no boletes with white spores. All species included in the 
genus Leucogyroporus by Snell actually produce a colored spore 
print, and the indication that the spores were white, probably 
originated in an authentic spore preparation of Murrill’s where the 
])aper stayed white, but, as a careful examination revealed, there 
was not a single spore on it; it may also have originated with the 
observation that, under certain circumstances, the single spore 
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under the microscope e.g. in Tylopilns tabacinus (Peck) Sing, and 
T. Rhoadsiae (Murr.) Murr. seems to be or actually is hyaline. 
But this also is the case with spores of T. felleus or T. plumheo- 
violaceus, and as a matter of fact, the spore print is pink in all 
these species. It is true that the spore print of Filoboletus Henn., 
and possibly Polyporoletus Snell is pure white to creamy white. 
Plowever, as the writer shall show in a paper which is now in 
preparation, the former is an agaric (Marasmioideae), and the 
latter is a Sciitiger; they therefore cannot be considered as boletes. 

4. Callistosporium Sing. gen. nov. 

Tricholomatacearum genus; pileo hygrophano vel sicco, cuticula ex hyphis 
repentibus composita ; came tenui ; hymenophoro lamelloso, lamelHs angu- 
stato-adnexis, vel adnatis, vel emarginatis ; sporis ellipsoideis, levibus, per- 
multis pigmenti corpusculo purpureo vel atrolilacino aut pigmenti solutione 
rubro-rosea vel lilacina impletis, membrana inamyloidea, tenui, hyalina in- 
structis; pleurocystidiis nullis ; tramate lamellarum regulari, baud amyloideo; 
stipite centrali, subcartilagineo, tenui; hyphis omnibus fibulis destitutis. 
Habitatio : Ad basin palmarum et ad ligna. 

The type species is Gymnopihis palmarum Murr., Bull. Torrey 
Club 66: 32. 1939. Other species belonging in this genus are: 

Collybia Heimii Sing., Revue de Mycologie 2 : 234. 1937, and a 

species which we discovered in the Herbarium of the Agricultural 
Experiment Station in Gainesville, Fla., collected and named by 
W. A. Murrill (as PsUocybe) but still unpublished. This species 
will be described here below. 

The following combinations are proposed : Callistosporium 
palmarum (Murr.) Sing. comb. nov. ; Callistosporium Heimii 
(Sing.) Sing, comb, nov. 

Callistosporium psilocybe Murr. & Sing. sp. nov. 

Pileo uniformiter melleo-subumbrino, “carob brown” (Ridgway) in siccis, 
hygrophano, levi, glabro, campanulato vel convexo, in siccis centro depresso, 
in statu vegeto baud plane expanse, 25 mm. lato; cuticula ex hyphis repentibus 
consistente. — Lamellis pallidis leniterque melleo-tinctis, “carob brown” (Ridg- 
way) in siccis, brevioribus intermixtis, ad aciem erosis, moderate latis, con- 
fertis vel confertissimis, adnatis vel emarginatis; sporis 5-6.2 X 3.3“4 A, 
ellipsoideis, poro germinativo destitutis, hyalinis vel roseo-vinaceis quia succo 
cellulari lilacino impletae sunt, saepe uno vel duobus corpusculis crystalli- 
formibus pigmenti Hlaceis intracellularibus ornatis, membrana hyalina et 
tenui, inamyloidea, levi gaudentibus ; basidiis 16.5-26 X 4.6-6.57^, succo 
hyalino vel lilaceo impletis, saepe guttulis et crystallis Hlaceis ornatis, tetra- 
sporis; cy.stidiolis fusiformibus vel fusoideo-lageniformibus vel basidiomor- 
^ ' '■ ■ ■' ■ . " . ■. • . "" ' ■ 
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phis, admodum sparsis, hyalinis; acie lamellarum homomorpha, cheilo^ 
cystidiis nullis; cystidiis veris nullis; tramate lamellarum regulari, ex hyphis 
subparallelis vel subintertextis baud fibuligeris consistente. — Stipite concolori, 
levi, glabro, aequali, leniter compresso, subcartilagineo, 40 X S mm. — Came 
tenui, mellea, subtenaci ; hyphis baud fibuligeris ; sapore amarissimo. — 
Habitatio: Ad lignum quercinum putridum in silva frondosa paludosa (“low 
hammock”). Octobri mense. Rarissime. Juniper Springs, Floridae, U. S. A. 
Leg. W. A. Murrill. 

As for the type species, C. palmanmi, we fincl, that by a strange 
coincidence, an Agaricus (CoUybia) palmar uni has been described 
before by V. B. Briganti in his Historia Regni Neapolitani, Naples 
1848 which may very well be the same fungus. Since Murrill 
described his species as Gyinnopilus palmarmn Murr., the ex- 
istence of an earlier CoUybia palmarum does not invalidate Mur- 
rill’s name, and in the case Briganti’s species should be the same 
as Murrilhs- — in spite of a few differences — the name Callisto- 
sporium palmariim will stand, but the name of the author will have 
to be changed. 

The new genus CalUstosporiitm is very remarkable for its pe- 
culiar intracellular pigment of the spores and, in some cases, also of 
the basidia. An additional very important character is the clamp- 
less septa of the liyphae. The characters of these fungi do not 
seem to indicate any relationship with the Coprinaceae ( Strophari- 
oidaeae), nor with such pale spored forms as Psathyrella sub- 
cernua (Schulz.) Sing. comb. nov. (Agaricus sub cernim Schulz., 
Psilocybe conissans Peck), or ''Hypholoma'^ Agaves Maire (Scoto- 
sporoideae). We therefore think that the lilaceous or purple 
color of some spores, and possibly a colored spore print should not 
schematically be considered as a sufficient evidence for eliminating 
this genus from the Tricholomataceae where its affinities appear to 
be. It differs from CoUybia in having no clamp connections, from 
Tricholoma in having intracellular pigment, from Omphalia in hav- 
ing non-decurrent lamellae and the center of the pileus depressed 
only in dried specimens. From all three genera it differs in having 
colored spores. 

5. Nothopanus Sing. gen. nov. 

Tricholomatacearum genus; pileo rarissime centraliter, plerumque ad- 
modum excentrice vel lateraliter stipitato vel afifixo, came molliusculo- 
subcarnosa in juvenilibus, tenaci in adultis ex hypharum membranae crassitie; 
sporis in cumulo albis, sub microscopic hyalinis, ellipsoideis vel subglobosis, 
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nunquam cylindraceis, tenuitunicatis, baud amyloideis ; basidiis granulatione 
carminophila destitutis, cystidiis iiiillis; tramate lamellarum regulari, baud 
amyloideo ; lamellis plus miiiusve adnatis vel decurrent ibus ; stipite breviusculo 
vel nullo; bypbis fibuligeris; habitatio: ad ligna imtrida vel viva. 

The type species of this genus is {Pleiiroiits) eugrarn- 

nius Mont. Other species belonging in this genus as autonomous 
species or forms of N. engrammus are numerous. The most im~ 

I portant ones are Xerotus guadelupensis Pat. and Xerofus vinoso- 
f uscus Bres. 

The new combinations Nothopanus eugrammus (Mont.) 
Sing. comb, nov., Nothopanus guadelupensis (Pat.) Sing, 
comb, nov., Nothopanus vinosofuscus (Bres.) Sing. comb. nov. 
i, are proposed. 

Fungi belonging to N ot hop anus eiigrammus either as a synonym, 
!' or a form, and others, congeneric with it, have been described in 

f the following genera: Agariciis, Panus, Panellus, Xerotus, Xero- 

I Hnus, Pleurotus, Marasmius. Patouillard seems to have included 

this group in Xerotus, and Murrill, using Reichenbach’s nomen 
novum Xerotinus, aside of making N. eugrammus a Panellus, in- 
dicates two American species of the former genus which both 
belong in Nothopanus. We do not think that the generic name 
Xerotus, or Xerotinus can be used for any well known group, at 
least at present. There is no doubt that the type species of the 
Friesian genus is Xerotus afer Fr., and Murrill cites this same 
species as the type of Xerotinus. Lloyd indicates that there is 
a specimen of this in Sweden, and he gives an illustration of it in 
Mycol. Notes 7: 1154, fig. 2259. 1922. Without microscopial 

data, however, all that can be said about this plant, is pure guess 
work. It may be that it belongs to a species of a well known 
genus, differing only in abnormally forking gills, a character which, 
in our opinion, hardly is of generic importance. But there is little 
likelihood that Xerotus afer would eventually turn out to be a 
Nothopanus. The dark color of most of its parts would suggest 
another group of fungi which usually is called Xerotus, but even 
in this case it is very doubtful whether they are congeneric. The 
group I have in mind, is Anthracophyllum, as I would prefer to 
call this genus at present, disregarding the mistake some authors 
originally made about the color of the spores. Actually, the spores 
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of all these species (or forms) are hyaline, and what black par- 
ticles may have been observed, are carbonaceous pigment bodies 
which dissolve to a characteristic green solution when brought 
under the microscope in an ammoniacal medium. The spores are 
ellipsoidal to subcylindric, non-amyloid, smooth, thin- walled ; liy- 
phae with clamp connections. Lloyd also states (referring to 
Anthracophyllum) that ''the original idea’^ (i.e. the type of Xerotus 
afer) "was lost sight of, however, in these additions. . . We 
may add that in including X. guadeliipensis and X. vinosojusciis, 
and other species, here reunited as Nothopamis, Patouillard and 
Bresadola had still further lost sight of the original idea. There- 
fore, it has become necessary to distinguish the group centering 
around Agaricus eugramimis Mont, as a new genus. 

6. Smithiomyces Sing. gen. nov. 

Leucocoprinacearum genus; pileo levi, pelliculae tenuissimae detersibilis 
fragmentis obtecto, sicco, haud squamoso, pellicula ex hyphis atque sphaero- 
cystis Russulacearum fere modo intermixtis consistente; lamellis permultis, 
liberis, haud attingentibus ; spoils albis in massa, minutis, neque amyloideis 
nec pseudoamyloideis, levibus ; cai'ne molli, alba ; habitatio : ad humum et ad 
lignum putridissimum in silvis subtropicalibus vel tropicalibus. 

The type species of the genus is Leucomyces mexicanus Murr. 
{Amanita mexicana Murr., Venenarius mexicanus Murr.). 

The new combination Smithiomyces mexicanus (Murr.) 
Sing, is proposed. 

This remarkable species and genus has been collected once by 
Murrill, in Mexico, and many times by the writer in Highlands and 
Dade Counties of the State of Florida, U. S. A. It differs from 
all other forms of this family in having the peculiar heteromerous 
sti'ucture of the fragmentary veil on the surface of the pileus as 
described above. Aside from that, it differs from LepiotellaAm. 
wdiite spore print, presence of clamp connections, absence of 
cystidia, dry pileus; from Lepiota in having non-pseudoamyloid 
spores, and from Cystoderma in having free lamellae. It reminds 
one macroscopically oi Amanitap hut is readily distinguished from 
the Amanitaceae in having regular trama and a combination of 
size and shape of spores that does not occur in that family. This 
is most certainly a good new genus. For a moment, we consid- 
ered using the name Leucomyces, but this would have been too 
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obviously in contradiction with the International Rules (see also 
Rogers on Crist ella, My cologisi 36: 78. 1944). Aside from this, 

it would also be opposed to the intention Murrill had when digging 
out this pre-Friesian name at this one occasion. He then thought 
Leticomyces Batt. under the rules of the American Code, would be 
the valid name for what we now call Amanita, but later replaced 
this name by V enenarms Earle. Thus Leucomyces mexicarms 
Murr. cannot be the type of the genus Leucomyces, but the type 
must be one of the few species described and figured by Battarra 
under this generic name. These species, though hardly determin- 
able at present, certainly do not belong to Smithiomyces since this 
latter does not occur in Europe, and none of Battarra’s species 
shows the slightest similarity with it. Consequently a new generic 
name is needed for L. mexicanus with this latter species as type. 
We are glad to dedicate this genus to Alexander H. Smith whose 
contributions to American Agaricology during the last decade are 
among the most outstanding advances in this particular field. 

7. Pyrrhoglossum Sing. gen. nov, 

Cortinariacearum genus ; pileo astipitato vel pseudostipite superiore 
praedito, vel possibiliter in aliis speciebus minus notis brevissime lateraliter 
stipitato, plerumque asymmetrico, lobato lacerove, rarissime subcirculari 
integroque ; lamellis sporarum massae causa laetissime f errugineis in adultis ; 
sporis breviter elHpsoideis, f errugineis, grosse verrucosis, disco levi supra- 
hilari poroque gei'minativo destitutis; cystidiis veris nullis ; cheilocystidiis 
inconspicuis ; tramate regular!, flavo ; liyphis fibuligeris ; habitatio : ad lignum, 
in regionibus tropicalibus. 

The type species of the genus Pyrrhoglossum is Agaricus 
(Crepidotiis) pyrrhus Berk. & Curt., or Crepidotus pyrrhus 
(Berk. & Curt.) Sacc. Crepidotus laceratus Fd.t, from Guadeloupe 
is a synonym, and so is Agaricus {Crepidotus) pyrrhus var. leio- 
spora Berk, and Curt. I have carefully compared all the types 
concerned, and cannot find any real difference between these plants. 
The allegedly smooth spores of the variety, actually are just as 
verrucose as they are in the type form. 

The new combintion Pyrrhoglossum pyrrhus (Berk. & 
Curt.) Sing. comb. nov. is proposed. 

This new genus is very well defined by its pleurotoid habit, com- 
bined with bright ferruginous warty spores. In fact, the anatomy 
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of the cuticle, the trama, and the hymenium is the same in Fyr~ 
rhoglossum and in Gymnopihis Karst. {Fulvidula Romagnesi, 
Flammula, sect. Sapineae aut.). The chemical reaction with KOH 
also is identical in the last named genera. Thus, what Crepidotus 
is to Ripartites, Fyrrhoglossum is to Gymnopilus. There is a 
natural hiatus between both of these genera, the difference in the 
spores being more conspicuous in while the 

difference in the shape of the carpophore is more abrupt in Gym- 
nopiliis-Fyrrhoglossum. There are analogous pairs in other fami- 
lies, such as Leucopaxillus and Lentinellus, Crinipellis and Chae- 
tocalathus, Clitocybe and Plexirotus. It is true that in some other 
groups, as for example in the genus Lentinus, or in Faxillus or 
Clitopilus, there is no abrupt cleavage between pleurotoid and 
centrally stipitate forms, and it has turned out that their subdivi- 
sion into centrally and laterally and not stipitate species by Karsten 
and others did not produce well defined genera. While, as a 
general rule, we do not think that the above characters can serve 
as a base for splitting a homogenous genus into two or three 
genera, we are convinced that the opposite doctrine would be just 
as wrong. There is evidence that in some cases the presence or 
absence of the stipe may be the main character distinguishing two 
related genera, and still these genera would be separated not merely 
artificially, but according to evolutional lines. It seems to us that, 
in the case of Fyrrhoglossum, we have to do with an independent 
line of phylogenetic development particular to the tropics. A prac- 
tical reason for erecting a new genus is the improbability that any- 
body trying to determine Fyrrhoglossum would look for it in 
Gymnopilus, as is clearly shown by the history of the j)lants de- 
scribed so far. The affinity oi Gymnopilus Fyrrhoglossum 
has been established only on the base of a very detailed micro- 
scopical analysis and additional chemical data. 

Another species which will probably be transferred to Pyr- 
rhoglossum as a second species, is Agaricus croceosanguineus 
Mont, from Chile, also considered to be o, Crepidotus in citations 
previous to this. 

Harvard University, ^ 

V,,' .Cambridge,, 'Mass. 



an experimental study of alterna- 
tion OF generations in al- 

LOMYCES ARBUSCULUS 

Winslow R. Hatch and Richard C. Jones 
INTRODUCTION 

The genus Allomyces been known since 1911 when a single 
species, Alloniyces arhuscuhts, was discovered in India by Butler 
(1). Although Weston (12) suspected sexuality in a form he 
isolated at Los Banos, Philippine Islands, as early as 1918, it was 
not until 1929 that an account of sexuality in this genus was pub- 
lished by Kniep (9). Kniep’s work was done on Allomyces 
javanicus, and on what we now know as Allomyces arhusciilus. 

The life cycles of the two species mentioned above and of other 
species, discovered since and assigned to that section of the genus 
known as Etiallomyces, have been a matter of much interest to 
mycologists. In 1930 Kniep (10) found that a regular alternation 
of generations existed in Allomyces javanicus and in the species 
now recognized as Allomyces arbusculus. He showed that the 
sexual plant arose from a zoospore from a resistant sporangium on 
an asexual plant, while the asexual plant was derived from a 
zygote or from a zoospore from a thin-walled zoosporangium 
on an asexual plant. Kniep^s conception of the life cycle was that 
the sexual plant was haploid in character, the asexual plant diploid, 
with nieiosis occurring in the resistant sporangium. As evidence 
of this relationship, Kniep presented measurements of the volumes 
of nuclei in the hyphae of sexual and asexual plants. There was 
an approximate 1:2 ratio, the actual figures being 1:2.12. This 
interpretation of the life cycle of Allomyces javanicus was con- 
firmed by Sorgel (11) in 1936. He likewise found a close 1:2 
ratio between the volumes of nuclei in sexual and asexual plants. 
He found that this relationship also existed between the nuclei in 
hyphae of sexual and asexual plants of Allomyces arbusculus, 
Emerson (2) in 1941 found additional support for Kniep’s origi- 
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nal interpretation in evidence derived from his genetic studies. It 
can probably be concluded, on the strength of the evidence pre- 
sented above, that in that section of the genus now known as 
Euallomyces there is a regular alternation of generations between 
a haploid sexual and a diploid asexual plant with meiosis occurring 
in the resistant sporangium. Hatch (7) questioned this inter- 
pretation, suggesting that meiosis occurred in the germination of 
the zygote. A more careful analysis of his material, to be reported 
upon in another paper, has convinced him that there is really no 
evidence that meiosis occurs at zygote germination. 

Although it is probably true that there is a regular alternation 
of generations between sexual and asexual plants with meiosis oc- 
curring in the resistant sporangium, there is much evidence that 
there is also an irregular life cycle for at least certain members of 
the Eiiallomyces. In a species of Allomyces collected by Weston 
in Alabama in 1912 thousands of resistant sporangia zoospores 
were germinated, but no sexual plants were seen. Sorgel (11) 
found that in Allomyces arhusculus the zoospores of resistant spo- 
rangia sometimes gave rise to asexual rather than sexual plants. 
Furthermore, in a comprehensive study of mdjn.Y Euallomyces iso- 
lates Emerson (2) found that “in some strains R. S. zoospores 
gave rise to sporophytic plants so regularly that it was only after 
repeated germination of resistant sporangia under widely dififerent 
conditions that sexual ( garnet ophy tic) plants were finally ob- 
tained.” Emerson concluded that “We have a series of forms, 
grading gradually from those which regularly produce a sexual 
stage to those which apparently form sexual plants very rarely.” — - 
“Exactly what conditions exert a controlling effect on the R. S. 
zoospores and determine whether they shall develop into sexual or 
asexual plants is not at all clear at present. Sorgel (11) noted, 
however, that when R. S. zoospores of A. arhusculus (Kniepii) 
germinated very soon after emergence from the sporangium they 
were more likely to produce gametophytes, whereas, after an ex- 
tended swarm period they frequently formed sporophytes,” 

In addition to the irregularities noted above there is another : 
the occasional appearance of resistant sporangia on sexual plants. 
Hatch, 1934 (7), Emerson, 1937 (2), and Sorgel, 1937 (11), 
have all noted this phenomenon. 
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We know that the resistant sporangia on sexual myceiia ob- 
served by Hatch (8), were either subtended by male gametangia 
(which may also subtend female gametangia), or that these re- 
sistant sporangia were found on sympodial branches coming off 
below couplets of gametangia — ^which resistant sporangia either 
terminated the growth of the branch or later gave rise to whole 
chains of gametangia. We also know that zoospores from these 
resistant sporangia gave rise to sexual plants (Hatch, 8). But 
this is about all that is known of these resistant sporangia. 

Emerson has pointed out : “it should be noted that nothing defi- 
nite is known concerning the adjustments in chromosome number 
which must necessarily occur in conjunction with the various de- 
partiu'es from the regular life cycle in Euallomyces/' It was our 
feeling that, while these adjustments may occur, the determining 
factors were largely physiological. 

This feeling was not without experimental support. In 1938 
Tupper,^ working with Allomyces arbusctdus, discovered that re- 
sistant sporangia from asexual plants grown on maltose-peptone 
agar gave rise to different products when introduced into a full- 
strength maltose-peptone solution than when they were inoculated 
into sterile snow water to which small bits of hemp seed had beeir^ 
added. The plants that developed from the zoospores of the re- 
sistant sporangia cultured in. the maltose-peptone solution were 
exclusively asexual, whereas those that devHopechTfohi the zoo- 
spores of resistant sporangia cultured in the sterile sno:^„ water 
were preponderantly sexual. In the sterile snow water cultures 
the only asexual plants observed were those that developed on the 
hemp seed itself. The resistant sporangia involved in these ex- 
periments were genetically similar and were dried for the same 
length of time (15 days) in small agar blocks cut out of the parent- 
culture. Under the conditions of this experiment nutrition cer- 
tainly appeared important in determining the sexual-asexual na- 
ture of the products of resistant sporangia. 

In other experiments conducted at this time the resistant spo- 
rangia were dried for longer periods, and it was noted that whereas 
the resistant sporangia that had been dried for but 15 days pi'o- 

^ Stewart Tupper, unpublished notes of 'work done with the senior author 
in the Departnient of Botany, Dartmouth College, 


372 


Mycologia, Vol. 36, 1944 


duced asexual plants in a maltose-peptone solution, resistant spo- 
rangia dried for longer periods gave rise to fewer and finally to no 
asexual plants in the same solution. From these experiments it 
appeared that the amount of drying experienced by re sistant spo- 
rangia was another important factor in determining the sexual- 
asexual nature of the products of resistant sporangia. 

TECHNIQUE 

The source of material for these studies was air-dried asexual 
plants from water cultures of Allomyces arbuscuhis, North Caro- 
lina strain. This material, dried since October 5, 1939, was re- 
cultured on hemp seed in sterile distilled water December 22, 1942. 
The asexual plant was brought into pure culture by inoculating 
maltose-peptone agar plates with single hyphae and by subcultur- 
ing when freed of contaminants. 

To obtain resistant sporangia whose number would always be 
approximately equal in each bit of inoculum, whose ages were 
known even to the day, and whose genetic constitution was the 
same, the following procedure was devised: 

Asexual plants were started on fresh maltose-peptone agar 
plates. On the bottom of these plates several radially-arranged 
strips of gummed paper were affixed. By marking the extent of 
each day's growth on these strips, the daily growth of the fungus 
could be recorded. Growth rings, as was to be expected, appeared 
in these cultures. These rings, which have been observed by all 
workers with the fungus and which have been ascribed to diurnal 
temperature fluctuations by Hatch (6), were observed to follow a 
daily rhythm. But these growth rings were not always sharp and 
distinct because the diurnal fluctuations were not always sharp, 
and so it was found very helpful to have this additional record of 
the growth of the fungus. When the fungus had grown out to- 
wards the edge of the Petri dish, small agar discs were cut from 
each growth ring. These discs were cut by means of a wire loop 
of the type commonly used for bacteriological transfers. This 
loop was bent at right angles to the handle and cuttings were made 
by sintply forcing the loop into the agar. Such a loop may be 
bent to cut discs of any desired size ; those in this work were 
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approximately 1.5 mm. in diameter. The discs were allowed to 
air-dry on sterile slides in sterile Petri dishes. 

‘ preliminary experimentation 

In preliminary experimentation designed to perfect technique, it 
was discovered that resistant sporangia which had attained an age 
of less than four days were incapable of throwing viable zoospores. 

[ This, incidentally, was true for the resistant sporangia that were 

^ left undried, as well as those that were subsequently dried. This 

being the case, the youngest resistant sporangia used in our ex- 

? periments were four days old; the oldest, eleven days old. This 

gave us a series in which the resistant sporangia were of eight 
f different ages. 

Although three-day-old resistant sporangia did not throw viable 
j zoospores during the progress of our experiments, it was deter- 

j mined that they were lincollapsed and possessed thick walls. Their 

j contents, however, were generally coagulated in larger or smaller 

I spherical masses, and in general the color of their walls was darker 

I or a blacker brown than was the case in older resistant sporangia, 

j It was further noted that in any growth ring the resistant spo- 

I rangia were more nuriierous in the flush of reproductive activity 

I and that the zoosporangia conversely were more numerous in the 

j zone of light reproductive activity or on the threshold of this zone. 

In these preliminary experiments it was also discovered that in 
agar discs dried for 48 hours, the thin-walled zoosporangia and 
! the hyphae showed definite signs of collapse, and of incipient dis- 

^ integration, and when tested in culture, it was established that all 

asexual material was non- viable. This is in agreement with 

I \ 

i Kniep’s (10) observation that in agar cultures, dried from one to 

three days, only the zodspores of the resistant sporangia remain 
I viable. To be absolutely certain of our methods the inoculum was 

dried for six days before making the first test. We have every 
" confidence, therefore, that plants resulting from this inoculum were 

all products of zoospores from resistant sporangia. 

Preliminary experimentation also helped to establish the fact 
that swarming occurred from twelve to twenty plus hours after the 
inoculum was introduced into the cultures. It was further deter- 
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Table I. Percentage of sexual plants derived from resistant sporangia 
dried for 6, 12, 18, 24 and 30 days, and subsequently committed to a maltose- 
peptone solution and to 1/25 and 1/50 dilutions of the same solution. 

mined that the plants derived from swarming R.S. zoospores did 
not form their reproductive structures before the 36th hour after 
inoculation and did not discharge their products before the 38th 
hour. The first plants of the second generation, the plants 
} | derived from zygotes, if the first generation was sexual, or from 
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zoospores, if the first generation was asexual, could not at the very 
earliest begin to germinate before 38 hours after inoculation. It 
was further determined that this second generation material could 
not grow to the point where it produced reproductive structure 
until 54 hours after inoculation. With these facts at hand, it was 
possible to develop a schedule which made certain that no second 
generation plants were included in observations upon, or counts of, 
first generation material. 

The inoculum was removed from all dishes 12 to 20 hours after 
inoculation so no additional zoospores could be discharged. At 
this time one cc. of solution with its swarmers was transferred 
from the 50 mm, Petri dish in which the swarming occurred to a 
100 mm. Petri dish containing 19 cc. of the same medium. By 
the use of this dilution technique it was possible to make more ac- 
curate counts. These counts were always made before more than 
SO hours had elapsed. Thus, there could be no doubt that whether 
the plants were sexual or asexual they were certainly derived from 
zoospores from resistant sporangia. 

In earlier experiments dealing with different concentrations of 
media, a maltose-peptone solution was used as the rich nutrient 
and distilled water with minute bits of hemp seed as the weak 
nutrient. Since the hemp seed medium was not a simple dilution, 
and since one could not be sure of precisely what the hemp seed 
contributed, it was decided to try different dilutions of a maltose- 
peptone solution. It was also found that plants would develop 
rather well and produce good reproductive structures in these dilu- 
tions. 

Contamination of our cultures proved to be a problem only in 
the case of the full-strength maltose-peptone solution, but even 
here it was found that it could be avoided by showing great care in 
the handling of the inoculum, in the inoculation itself, and in the 
subsequent transfer of swarmers. This preliminary experimenta- 
tion also showed that contamination could be controlled by the 
omission of peptone from the media or by the treatment of the 
dried inoculum with 95 per cent alcohol for thirty seconds prior to 
the inoculation. Although these techniques did not seem to affect 
the number or the quality of the products of resistant sporangia, it 
was thought best not to use them because they might introduce 
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variables. In actual practice it was found unnecessary to use these 
precautions if care was taken in the handling of the cultures. 

EXPERIMENTATION 

To determine the effect, if any, of the drying of resistant spo- 
rangia upon the sexual-asexual ratio of their products, material 
from four to eleven days of age was dried for six days, twelve days, 
eighteen clays, twenty-four days and thirty days, and subsequently 
committed to culture. To determine whether the nutrient in the 
cultures in which the resistant sporangia dehisced, the zoospores 
swarmed, and the germling grew, had any effect on the sexual- 
asexual ratio of the resultant plants, resistant sporangia were 
inoculated into a full strength maltose-peptone solution and into 
two dilutions; a ^5 dilution and a dilution. 

The actual experimental procedure consisted of setting up three 
different culture series, one series for the full-strength maltose- 
peptone solution and one for each dilution. Each series was made 
up of eight 50 mm. Petri dishes. Resistant sporangia of eight dif- 
ferent ages, ranging from four through eleven days, were inocu- 
lated into each of these three series. 

The most accurate method for detecting swarming was found to 
be examination under a compound microscope equipped with a 
dark field. This method was quick and certain. A magnifica- 
tion of 100 times was found highly satisfactory for this work. 

As soon as swarming was noted, a single cc. of medium, together 
with its swarmers, was transferred from the 50 mm. Petri dishes 
to 19 cc. of a similar medium in a 100 mm. Petri dish. This was 
done in each instance with a sterile pipette. This dilution method 
enabled more accurate counting and examination of developing 
germlings. 

As has been indicated already, the first reproductive structures 
began to develop on the young plants in about 36 hours, but char- 
acteristic pigmentation of the male gametangium, the best single 
character for the certain identification of sexual plants, did not be- 
come distinct for some hours later, so the examination and count- 
ing of the plants was postponed until 45 to 50 hours after inocula- 
tion. At this time the plants were examined for the presence of 
either zodsporangia and/or resistant sporangia, on the one hand, 
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or gametangia, on the other. As has been intimated, the recog- 
nition of sexual and asexual plants presented no particular diffi- 
culty. The color of the male ganietangium, along with the ar- 
rangement and shape of the gametangia, made the identification of 
the sexual plants a reasonably simple matter. The lack of color, 
! the arrangement and shape of zoosporangia, and/or resistant spo- 

j rangia made the recognition of asexual plants easy. The sexual- 

I asexual ratio was determined by making counts of each type. 

I Here the practice was to count all plants if there were less than 

I 100. If there were more, only the first 100 were counted and 

f these sums were then converted to percentage of sexual plants. 


Concentration 

Moltose 

Peptone 

Len 

6 Days 

gth of Drying 

12 Days 

Period of R( 

18 Days 

jsistant Sporangia 

24 Days 30 Days 

Full Strength 

10.6 

29.7 

66.7 

100 


1/25 Dilution 

99 

100 

ICO 1 

too 


1/50 Dilution 

100' 

100 

100 




Table II. Average percentage of sexual plants derived from, resistant 
sporangia dried for 6, 12 , 18, 24 and 30 days, and subsequently committed to 
a maltose-peptone solution and to 1/25 and 1/50 dilutions of the same solu- 
tion. 

The selection of plants, of course, was always at random. Since 
the swarmers were of approximately the same age, accurate counts 
were facilitated by the fairly simultaneous development of repro- 
f ductive structures. The fact that the young plants dispersed 

themselves rather evenly over the bottom of the Petri dish made 
I their separate consideration possible. The results of these counts 

are embodied in tables I and II. 

DISCUSSION 

From a study of tables I and II it is evident that while the re- 
sistant sporangia in each experiment varied in age as much as 8 
days, there still was no consistent difference or trend in the sexual- 
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asexual ratio of their products. The age attained in culture before 
they were dried did not seem to be very important except as it 
figured in elapsed time. The significant trends are to be seen in 
the sexual-asexual nature of the plants derived from resistant spo- 
rangia that had dried 6 days as opposed to those that had dried 12, 
18, 24 or 30 days. 

If (tables I and II) we compare the data presented for resistant 
sporangia dried for 6 days with that of resistant sporangia dried 
for 12 days, it is apparent that the eifect of the additional drying 
is to increase the proportion of sexual products. If we compare, 
in turn, the data of resistant sporangia dried for 12 days with that 
of resistant sporangia dried, for 18 days, it becomes apparent that 
this same trend continues. If we compare the products of re- 
sistant sporangia dried for 18 days with those of resistant spo- 
rangia dried for 24 days, we find that all products of resistant spo- 
rangia dried for 24 days are sexual, irrespective of the nutrient in 
which they developed. Resistant sporangia dried for 30 days con- 
tinued to demonstrate this completely sexual condition. 

Under' the conditions of the experiment all products of resistant 
sporangia became exclusively sexual somewhere between the 18th 
and 24th day of drying. The precise number of days is of no con- 
sequence, because it is apparent that the number will vary, with 
temperature, size of inoculum, etc. Furthermore, the threshold 
for material dried without the protection of agar may well be 
different. 

That nutrition is also important in determining the sexual- 
asexual nature of the products of dried resistant sporangia is ap- 
parent from a comparison of the results bearing on the plants de- 
veloped in the three different concentrations of maltose-peptone 
solution. In all instances where the medium exerts a demon- 
strable influence on the products of the resistant sporangia, the rich 
medium seems to throw the products in an asexual direction. 
Under the conditions of the experiment it is to be noted that plants 
derived from zoospores of resistant sporangia are predominantly 
asexual in rich nutrient media when the resistant sporangia have 
been dried for 6 and 12 days and that a large proportion are still 
asexual when the resistant sporangia have been dried 18 days. 
Only when resistant sporangia have been dried 24 days or longer 
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is the rich medium unable to affect the sexual-asexual nature of 
their products. In general it seems that the drying of resistant 
sporangia works in opposition to rich conditions of nutrition upon 
the ultimate expression of the sexual-asexual nature of the products 
of resistant sporangia. 

CONCLUSION 

It now seems possible to conclude that physical phenomena (de- 
hydration and hydration) and possibly physiological conditions 
(nutrition) are of critical importance in detennining the sexual or 
asexual nature of plants derived from R. S. zoospores. 

It would also seem that if we accept Kniep’s (10), Harder and 
Sorgel’s ( 4) , Sorgel’s (11), and Emerson’s ( 2 ) explanation that 
meiosis occurs regularly in the resistant sporangium, and if we 
exclude nuclear fusions during the swarming or germination of the 
R. S. zoospoi-es, a possibility, but one that we find highly improb- 
able, then our experiments can only be interpreted as carrying the 
clear implication that if we have not found a means of inhibiting 
meiosis (by lack of drying or by rich nutrient) we have found a 
way of creating a haploid sporophyte. 

Whether in a given bit of inoculum meiosis is general in each 
resistant sporangium, whether it occurs only in certain resistant 
sporangia, or whether it is inhibited in all resistant sporangia, 
clearly seems to depend upon the amount of drying the resistant 
sporangia experience, or it depends upon the nutrient of the media 
in which they undergo final maturation (zoosporogenesis) and 
dehiscence. We do not know, of course, anything about what is 
implied in “drying” or “rich nutrient.” 

These experiments finally suggest that the common practice of 
drying resistant sporangia. for “several weeks” before introducing 
them into water or weak nutrient culture may be responsible for 
the fact that the products from resistant sporangia were pre- 
dominantly sexual in our earlier work (Hatch 1933-38). 

summary 

Allomyces arbuscuhis. North Carolina strain, was brought into 
culture and was experimented upon in an effort to determine what 


380 


Mycologia, VoL. 36, 1944 


effect drying and nutrition might have on the sexual-asexual ratio 
of the products of its resistant sporangia. 

Previously unreported methods of culture and examination are 
described. 

Experimental results demonstrate that when resistant spo- 
rangia are air-dried for 24 days the products of these sporangia are 
exclusively sexual and this condition will remain unchanged even 
when the resistant sporangia are brought to dehiscence in rich 
nutrient. The products of resistant sporangia dried for 18 days 
are predominantly sexual, but not exclusively so when cultured in 
rich nutrient. The products of resistant sporangia dried 12 days 
will be predominantly asexual in rich nutrient and the products of 
resistant sporangia dried only 6 days will not only be predomi- 
nantly asexual in rich nutrient, but will produce some asexual 
plants in weak nutrient. 

It is concluded that drying and nutrition affect the sexual-asexual 
ratio of the products of resistant sporangia. 

It is suggested that the common practice of drying resistant spo- 
rangia for several weeks before inoculating into water or weak 
nutrient cultures may have been largely responsible for the fact 
that the products of resistant sporangia have, heretofore, been re- 
ported as being preponderantly sexual. 

Department of Botany, 

State College of Washington, 

Pullman, Washington 
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A SPECIES OF ARTHROBOTRYS THAT 
CAPTURES SPRINGTAILS 

Charles Drechsleri 
(with 6 figures) 

Of the predaceous fungi, numbering about 61, that have been 
made known both with respect to the vegetative stage active in cap- 
ture of animals, and with respect to at least one reproductive phase 
sufficiently distinctive to provide a basis for identification, 3 are 
recognized as preying mainly on rotifers, 5 as preying habitually 
on testaceous rhizopods, 24 as preying habitually on Amoebae, and 
29 as preying habitually on nematodes. Although offering an 
obvious analogy with the insectivorous phanerogams, the fungi 
hitherto reported to subsist through capture of motile animals have 
in no instance been found specially adapted for preying on insects. 
Such adaptation might, indeed, seem hardly possible, since even 
the smallest of the more familiar insects appear rather large in com- 
parison with organisms of truly microscopic dimensions. Never- 
theless, a hyphomycete has recently been observed, which, though 
no more robust than the several nematode-capturing forms closely 
related to it, is unmistakably adapted to prey primarily on insects, 
and under natural conditions presumably is given wholly to a pre- 
daceous mode of life. 

The hyphomycete in question made its appearance in 14 Petri 
plate cultures planted on Sept. 18, 1943, with discolored rootlets of 
Polygonimi pemtsylvaniciim l.ATtsh\y collected itom moist ground 
near a brook in Arlington, Va. Most of the cultures had previ- 
ously been used in growing Pythnim ultimum Trow md P. vexans 
de Bary, and thus were thoroughly permeated with oomycetous 
mycelium when the final planting was made. The few cultures 

4 Pathologist, Division of Fruit and Vegetable Crops and Diseases, Bu- 
reau of Plant Industry, Soils, and Agricultural Engineering, Bureau of Plant 
Industry Station, Agricultural Research Administration, United States De- 
partment of Agriculture, Beltsville, Maryland. 

sn , ' 



Drechsler: Species of Arthrobotrys 383 

wherein sterile medium — maizemeal agar of rather soft consistency 
—was used soon became permeated likewise with pythiaceous 
mycelium, as P. palingenes Drechsl. promptly grew out from each 
of the discolored rootlets. Development of bacteria in moderate 
quantity permitted gradual multiplication of rhizopods and eel- 
worms, which, in turn, led to development of fungi subsisting on 
these animals. Examinations made at weekly intervals during the 
month of October revealed the 3 widespread nematode-captur- 
ing species Arthrobotrys oligospora Fres., Dactylella ellipsospora 
Grove, and Dactylaria Candida (Nees) Sacc., variously intermixed 
with the 7 allied nematode-capturing forms I have described (2) 
under the binomials A, conoides, A. musijormis, A. dactyloides, 
Dactylella bembicodes, Dactylella gephyropaga, Dactylaria brocho- 
paga_, and Dactylaria thaumasia. Except that their conidiophores 
occasionally interfered with pedestrian locomotion, these fungi did 
not harmfully affect the concomitant development of a minute spe- 
cies of springtail often encountered on decaying plant materials 
that have been kept for some time under moist conditions. This 
springtail, whose length was usually found varying from 125 p in 
small individuals to 350 /x in large individuals, and whose width 
was equivalent generally to one-third or two-fifths of its length, 
has been identified as a member of the genus Sminthnrides (sub- 
genus Sphaeridia) very similar to Sminthnrides (Sphaeridia) 
serf at us Folsom and Mills (6) ; it belongs, therefore, in the family 
Sminthuridae of the order Collembola.^ If the earlier examina- 
tions gave no evidence that the insect was suffering any mishap, 
an examination made on November 1, when in most cultures it had 
attained numbers ranging from SO to 100, showed many dead 
specimens grouped in small areas near the decaying roots added 
44 days previously. A somewhat clustered arrangement of the 
dead insects and the constant proximity of many erect columnar 
processes (fig. 1-4) indicated a predaceous fungus as the agent 
of destruction. 

- For identification of this difficult insect, I am greatly indebted to Miss 
Grace Glance of the Bureau of Entomology and Plant Quarantine, United 
States Department of Agriculture, Washington, D. G. A general idea of its 
appearance may be gained from illustrations of related springtails given by 
Comstock ( 1 : p. 229, fig. 236) , by Folsom and Mills (6: figs. 19, 84) , and 
by Mills (8: p. 123, figi 13). 
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During the ensuing 10 days numerous* additional groups of 
columnar processes appeared ; the new groups being produced, for 
the most part, at increasingly greater distances from the root ma- 
teinal whence the first groups had originated. This more wide- 
spread development was accomplished by radial extension of 
rather narrow, straightforward, hyaline, septate, prostrate hyphae 
that for relatively long distances show^ed only meager branching of 
commonplace character. However, at intervals these long hyphae 
would widen perceptibly and would give off several branches close 
together and at angles approaching a right angle. Not far from 
their respective origins, the branches, which in the beginning ran 
parallel with one another, would abruptly change their direction of 
growth to anastomose with one of their fellows, or would give off 
one or more secondary branches to accomplish a similar end; 
thereby forming a hyphal network prostrate on the surface of the 
substratum. Many of the segments composing the network then 
would send up, individually, an erect process consisting of a stout 
stalk-like basal cell together with a wdder distal cell, ovoid or pro- 
late ellipsoidal in shape (fig. 5, A; B, a-f; C, a-g ; fig. 6, A, a-p). 
The distal cell, in all instances, soon secreted a relatively large 
quantity of a colorless adhesive liquid. In cultures well protected 
against evaporation for a few days, the adhesive liquid often ap- 
peared as a glistening globular droplet between 15 and 20 /x in di- 
ameter (fig. 5, A, a-m ) ; and it may be presumed that a guttular 
form is generally characteristic of the newly elaborated adhesive 
mass. However, more usually the body of adhesive exudate ap- 
peared as a rather strongly collapsed, irregularly lobate envelope 
surrounding the distal cell (fig. 5, A, fiyO, s, t, v, x, s.; B, a— j; C, 
a-g; fig. 6, A, b, c, f, g, i, k, n, o, p). When the columnar 
process was brought into a prostrate position, as frequently hap- 
pened, the adhesive envelope would flatten out over the substratum 
and reveal a very thin periphex'al film (fig. S, A, n, p; fig. 6, ^4, a, 
d, Cyh, l, m) . Through secondary development a new erect proc- 
ess was often sent up from the base of a procumbent stalk (fig. 5, 
A, 0 , q) or from a prostrate distal cell (fig. 5, A, u, v) ; or a new 
adhesive process would arise not only from an older prostrate stalk 
but also from the glandular cell originally surmounting it (fig. 5, 
A, >5*, i) • or two new adhesive processes would arise from a 
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prostrate glandular cell (fig. 5, A, tv, y), one or the other, per- 
chance, eventually in turn giving rise from its distal cell to an 
adhesive process of tertiary origin (fig. 5, A, s). 

The manner in which the erect processes operate as predaceous 
organs in the capture of springtails was immediately obvious from 
their general similarity to the intramatrical predaceous processes of 
Dactylella ellipsospora and of the two allied nematode-capturing 
hyphoniycetes r have described as Dactylella asthenopaga (2) and 
Dactylaria haptospora (3).® Borne aloft at a height usually of 10 
to IS II the distal glandular cell is well placed for adhering to the 
ventral side of the low-bodied prey, or to its legs. The abundant 
elaboration of sticky exudate beforehand would seem important in 
assuring, at the very outset, such extensive adhesion that the effort 
of the insect to free itself by immediate use, more especially, of its 
powerful spring, will prove ineffectual. Owing to the close ar- 
rangement of the erect processes in groups, several of them prob- 
ably often adhere to the animal at the same time, thereby fastening 
it down all the more securely. 

Except for a frequently abnormal posture of body and append- 
ages, which was obviously attributable to their struggles to escape, 
captured springtails for several days offered no marked departure 
in outward appearance when viewed under a microscope of low 
magnification ; though closer examination at this time invariably 
showed the insects being permeated throughout with mycelium. 
Apparently, as in the 3 nematode-capturing hyphomycetes pro- 
vided with similar predaceous organs, penetration is accomplished 
by the glandular cells most directly operative in effecting capture. 
Entrance of the fungus on the ventral side of prey was not brought 
under observation successfully. In instances where the fungus en- 
tered by way of an outstretched leg or sprawling antenna (fig. 6, 
By a) appearances indicated that the adhering glandular cell thrusts 
a .narrow outgrowth through the thin integument, and then gives 
rise inside to a number of short swollen cells. From these swollen 
cells filamentous hyphae somewhat wider even than the hyphae 

3 In view of their passive operation the predaceous organs here concerned 
invite comparison also with the stalked glands employed for capturing in- 
sects by 3 carnivorous phanerogamic plants (7), BybUs Uni folia Salisb., B. 
gigantea lAndX., Drosophyllum liisitanicumAk. 
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making up the prostrate network outside are extended to permeate 
the fleshy interior with a copiously ramifying assimilative myce- 
lium. Rather marked irregularities in thickness of hyphae may 
appear at articulations between joints of the appendages (fig. 6, 

B/b; c). 

The assimilative hyphae are distinguished by greater width not 
only when they are found in captured springtails but also when 
they occur in nematodes. Invasion of nematodes came under ob- 
servation with some frequency in several cultures in which mites 
had borne down many newdy developed predaceous processes, 
thereby bringing numerous adhesive cells into prostrate positions 
where eel worms might readily brush against them. Division of 
the assimilative hyphae into rather short and often somewhat in- 
flated segments gave the mycelium formed within invaded speci- 
mens of Plectus parvus BRStmn, the species most frequently found 
serving as prey, a curiously knotted appearance (fig. 5, D) not 
hitherto noted in any fungus habitually given to capture of eel- 
worms. When assimilative mycelium developed within eelworms 
gave rise to predaceous apparatus, it produced erect columnar 
stalks (fig. 5, D, a-h), each bearing aloft a glandular cell,— in fine, 
it produced apparatus primarily suitable for capturing springtails 
rather than for capturing nematodes. 

Although in all hyphomycetes now known to prey habitually on 
nematodes the assimilative hyphae transfer their protoplasmic con- 
tents backward into the external mycelium by way of the channel 
of invasion, those of the present fungus were sometimes found 
erupting through the integument of an eelworm to extend new 
mycelial filaments externally without reference to the path of 
ingress (fig, 5, D). Apparently eruption may likewise take place 
through the integument of a captured springtail, for not infre- 
quently long aerial filaments were seen festooned from the dorsal 
surface of an immobilized insect like threads of a very scant cob- 
web (fig. 1, b, c, d). However, as many captured springtails 
never showed any arachnoid development, there is reason to be- 
lieve that the protoplasm elaborated by the fungus from the fleshy 
materials of its usual prey is for most part withdrawn back- 
ward into the external mycelium. .The elaborated protoplasm, in 
any case, makes possible continued growth of long filaments ex- 
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ternally and development on these filaments of additional groups of 
predaceous organs in the manner already described. 

Indeed, in the cultures studied, almost all of the nourishment ob- 
tained from captured animals must have been expended in produc- 
tion of mycelial hyphae and predaceous organs — -an expenditure 
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that might have been more profitable if the meager supply of avail- 
able insects had not soon become exhausted. Only 3 of the 14 
cultures showed any reproductive development, and in these 3 cul- 
tures only IQ; conidiophores could be found, half of which were 
used in preparing drawings (fig. 6, D-G). Owing to early 
evanescence of the long hyphal connections it was impossible in 
most instances to make out with certainty whether the conidio- 
phores belonged to the same fungus as the clustered adhesive or- 
gans, though from the beginning both the conidial and the insect- 
capturing apparatus could be recognized as pertaining to some 
member of the predaceous series of hyphomycetes. In one in- 
stance, fortunately, hyphal anastomoses in proximity to mem- 
branous remains of several adhesive cells (fig, .-6, D , ar - f ) per- 
mitted easy recognition of the subjacent mycelium as consisting of 
an old insect-capturing hyphal network; a swollen living cell (fig. 
6, Z), g) from which the solitary conidiophore arose being very 
clearly distinguishable as a glandular cell of the kind operative in 
capture of springtails. 

The reproductive apparatus thus revealed in its proper connec- 
tion did not conform at all closely to expectations suggested by the 
morphology of the predaceous parts. Among the nematode-cap- 
turing hyphomycetes now known, the closest approximation to the 
hyphal networks of the present fungus is found in the more or less 
scalariform networks of Dactylella gephyropaga, ^ species produc- 
ing large pluriseptate conidia on robust conidiophores. Plurisep- 
tate conidia are likewise produced by the 3 nematode-capturing 
species, already enumerated, whose predaceous organs show most 
resemblance to those employed in capture of springtails. Then, 
too, somewhat robust dimensions of reproductive parts might be 
inferred from the relatively large size of the prey; for though the 
species of springtail captured may be small in comparison with the 
more familiar types of insects, it is large in comparison with the 
rhizopods and eelworms habitually taken by other terricolous 
fungi of predaceous habit. Contrary to : all presupposition founded 
on analogy, both the conidiophores and the regularly uniseptate 
conidia borne on them in. clusters were of decidedly modest pro- 
portions,— the whole apparatus, indeed, having dimensions not 
greatly diflferent from those of the congeneric form which I re- 




Fig. 4. Arthrobotrys entomopaga. 

cently described (5) as Arthrobotrys cladodes mmroideSy ZxiA 
which with respect to its aerial reproductive structures luust be 
reckoned among the smallest of the nematode-capturing hyphomy- 
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cetes. As the conidia'were attached on rather long sterigmata 
their arrangement in clusters resembled the loose capitate arrange- 
ment prevalent in A. musiformis, whose much sturdier conidio- 
phore likewise is abruptly subramose at its tip. Resemblance to 
A. miisifornus w^ especially manifest during early stages of de- 
velopment, when only a single conidial cluster was present (fig. 6, 
E, a, x). In most of the 10 conidiophores that came under ob- 
servation, production of the first conidial cluster had obviously 
been followed by renewed apical growth and repeated sporulation, 
since they bore aloft 2 (fig. 6, D] h, y, z; E, b, y, z; F, a, b) or 3 
(fig. 6, G, a-c) Spore clusters and thus offered marked contrast 
to the strictly nionocephalous condition characteristic oi A. musF 
formis. As this repeated production of conidia took place when 
sporulation was exceedingly scanty— so scanty that under com- 
parable circumstances ntiihtr A. superb a Corda nor A, oligosp ora 
nor A. conoid es would ordinarily have formed more than a single 
cluster of spores — there is excellent reason to presume that the 
fungus has a very strong tendency toward repeated elongation of 
its conidiophores with concomitant development of conidial heads 
in prolonged succession. The merit of this presumption has not 
been confirmed so far by observations on pure cultures, as my at- 
tempts to isolate the fungus by aseptic transfer of conidia directly 
from the conidiophore to a sterile agar medium were all unsuccess- 
ful. Yet even without further knowledge of more prolonged de- 
velopment, the reproductive apparatus here discussed appears dif- 
ferent from that of any species of Arthrobotrys hitherto made 
known. It seems appropriate, therefore, to present the insectivor- 
ous fungus as a new member of that genus, under a specific name 
compounded of two words meaning, respectively, 'hnsect’' and 
“trap.”' 

Arthrobotrys entomopaga sp. nov. 

Mycelium effusum; hyphae steriles generis vulgaris longae, filiformes, 
incoloratae, mediocriter septatae, 2-3 iu, crassae, saepe repentes et magna ex 
parte parvulum ramosae sed hie illic aliquantulum latescentes et ramos 
repentes 3-6 crassos crebre emittentes qui in rete coeunt et raniusculos 
tenaces erectos f erunt ; ramusculis tenacibus vulgo bilocularibus, cellula 
inferiore cylindrata vel sursurn attenuata, plerumque 7-17/^ longa, 2-5/^ 
crassa, cellula superiore quasi ovoxdea, 8-13/^ longa, 4.5-8 /^ crassa, involucre 
glutinis primum sphaerali mox collapso circumdata, itaque ad insectum 
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minutum inhaerente, hyphas ramosas 4-8 crassas in animal captivum 
intradente quae carnem exhauriunt. Hyphae fertiles erectae, incoloratae, 
pauciseptatae, 7S-175 fJ' altae, basi 3-4.5 crassae, sursum circa 2.5 crassae, 
apice paulum inflatae, ibi 3-^8 sterigmatibus simplicibus vel furcatis 2-7 
longis instructae, itaque 3-10 conidia in capitulum laxum ferentes, denique 
identidem apice repullulantes alia capitula sporarum deinceps gerentes ; 
conidiis hyalinis, cylindratis vel clavatis, apice rotundatis, basi vulgo aliquid 
attenuatis et minute pedicellatis, 15-28 M longis, 4.5-5.5 A crassis, umseptatis, 
cellulis ferme quasi aequalibus tamen cellula inferiore saepe paulo longiore 
quam cellula superiore. 

Insecta minuta specie Sminthuridarum (Collenibola) etiam vermiculos 
nematodeos praecipue Plectum parvum capiens consumensque habitat in 
radicibus putrescentibus Polygoni pennsylvanici in Arlington, Virginia. 

Mycelium spreading ; the ordinary vegetative hyphae long, fila- 
mentous, colorless, septate at moderate intervals, mostly 2-3fi 
wide, often creeping on the surface of the substratum and over 
rather long distances only sparsely branched, but at intervals 
widening locally and from the widened portions giving off pros- 
trate branches, mostly 3 to 6 ju,. wide and spaced 10 to 40 ju, apart, 
which unite by anastomosis into a network and thereupon give rise 
to numerous erect aerial predaceous organs; these organs usually 
uniseptate, the lower cell stalk-like, cylindrical, or tapering upward, 
mostly 7 to 17 /x long and 2 to 5 /x wide, supporting aloft an ovoid 
or prolate ellipsoidal distal cell usually measuring 8 to 13 /x in 
length by 4.5 to 8 fx in width and soon becoming surrounded by 
an envelope of adhesive secretion effective in holding any suitable 
roaming springtail, which then is invaded throughout by branching 
assimilative hyphae 4 to 8 ft wide. Conidiophores erect, colorless, 
meagerly septate, 75 to 175 /x tall, 3 to 4.5 /x wide at the base, about 
2.5 ft wide farther upward, often somewhat inflated at the top from 
which are given off 3 to 8 simple or branched sterigmata, 2 to 7 ft 
long, whereon are borne collectively 3 to 10 conidia in loose capitate 
arrangement ; additional conidial clusters often being produced fol- 
lowing renewed axial elongation. Conidia colorless, cylindrical or 
somewhat clavate, 15 to 28 ft long, 4.5 to 5.5 ft wide, broadly 
rounded at the tip, often minutely pedicellate below, uniseptate, 
the 2 cells not pronouncedly unequal as a rule even though the 
lower cell is often slightly longer than the upper one. 

Capturing and consuming minute springtails referable to a 
species of Sminthiirides very similan to 5. (Sphaeridia) serrahis, 
and occasionally also destroying various nematodes including 
Plectus parvus occurs in decaying roots of Polygonum pennsyl- 
vanicum m Arlington, ■ 

The specific epithet in the new binomial is not intended to con- 
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vey the impression that Arthrobotrys entomopaga is considered to 
be probably the only fungus subsisting by capture of insects. On 
the contrary the close resemblance of the new species to familiar 
nematode-capturing forms gives reason to suspect that similar 
biotic adaptation may perhaps be uncovered in some of the various 
hyphomycetes which despite striking similarity and intimate rela- 
tionship to species habitually preying on nematodes have under 
experimental conditions puzzlingly failed to capture eelworms or 
to form organs suitable for laying hold on minute animals of any 
kind (2: p. 538-540; 4: p. 349-360). In agar plate cultures 
planted with diseased rootlets or with leaf mold, these perplexing 
hyphomycetes ordinarily begin growing out of the vegetable de- 
tritus in much the same way as nematode-capturing forms, but, 
unlike the latter they cease developing after putting forth a scant 
display of conidiophores and conidia. Such discontinuance of 
growth might not unreasonably be expected in a predaceous fungus 
that after being introduced into a culture with some captured ani- 
mals but without an escort of actively motile living prey, would 
need to conclude its production of mycelial hyphae and conidio- 
phores as soon as the nutrient in the dead captives was exhausted. 
The different behavior of nematodes and springtails when mate- 
rial harboring them is used in planting agar cultures — ^the former 
little heeding the disturbance, the latter briskly springing away — 
would, from the start, tend to give the fungi predaceous on the 
two types of animals very unequal opportunity for visible exten- 
sion into the transparent substratum. Later on, the slower hatch- 
ing of springtail eggs as compared with nematode eggs, and the 
frequent failure of springtails to multiply well in agar cultures, 
must naturally operate to the further disadvantage of fungi sub- 
sisting on them. If adaptation for capture of insects may thus, 
perhaps, account in pait for the meager development and unag- 
gressive behavior of several fungi repeatedly tried out in the pres- 
ence of nematodes and protozoans, it may, perhaps, likewise ac- 
count for the fact that of the long-established hyphomycetous spe- 
cies manifestly belonging in the predaceous series only a small 
number have been recognized among the forms found preying on 
nematodes and protozoans. 

At all events, the more minute of the terrestrial springtails ap- 
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pear well suited for extensive predaceous attack by mucedinous 
fungi. In their thoroughgoing infestation of decaying porous ma- 
terials they roam the minute interstices and deeply ramifying pas- 
sageways along which predaceous hyphomycetes can put forth ad- 
hesive organs under circumstances affording some protection 
against desiccation. The low position of their bodies relative to 
the floor on which they walk must facilitate ample contact with 
adhesive organs encountered by them. Their legs, though ade- 
quate for unobstructed walking, do not seem strong enough to 
overcome stubborn adhesion, nor are they attached in a manner 
favorable for effective traction. Once a minute springtail is se- 
curely held, its very thin integument could hardly be expected to 
offer much more resistance to hyphal penetration than is offered 
by the integument of a nematode. 
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EXPLANATION OF FIGURES 

Fig. 1. Predaceous mycelium of Arthrobotrys entomopaga with 4 cap- 
tured springtails, a-d; one of the insects, a, seems little changed externally, 
having evidently been captured later than the 3 others, which not only 
look badly shrunken and collapsed, but offer a tousled appearance, owing to 
the several long aerial hyphae that extend for some distance above the sub- 
stratum; the aerial liypha directed downward from insect c has given rise to 
the group of predaceous organs to the left of insect d. Unretouched photo- 
micrographs taken with the microscope focussed on the surface of the sub- 
stratum, and therefore showing the numerous adhesive bodies somewhat less 
distinctly than the underlying hyphal network; approximately X 100. 
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Fig. 2. Predaceous mycelium of Arfhrobotrys cnfontopaga with 6 cap- 
tured springtails, a-f; 3 of the insects, a~c, seem little changed externally, 
having manifestly been captured later than the other 3, which appear badly 
collapsed. Lhiretouched photomicrographs taken with the microscope fo- 
cussed about 15 a above the agar substratum, and therefore showing the nu- 
merous adhesive bodies more clearly than the underlying hyphal network; 
approximately X 100. 

Fig. 3. Predaceous mycelium oi Arthrobotrys entomopaga with 6 cap- 
tured springtails, a~f; 3 of the insects, a-c, seem little changed externally, 
having apparently been captured later than the other 3 noticeably collapsed 
ones, d-f. Unretouched photomicrograph taken with the microscope fo- 
cussed about 20 a above the surface of the substratum, so that the adhesive 
bodies are shown more clearly than the underlying hyphal network ; approxi- 
mately X 100. 

Fig. 4. Predaceous mycelium of Arthrobotrys entomopaga with 7 cap- 
tured springtails, a-^'/in a somewhat collapsed condition; further, the dis- 
organized remnants of 2 other captives, h and i, are faintly discernible 
within the same area. Unretouched photomicrograph taken with the micro- 
scope focussed on the surface of the substratum, and therefore showing the 
adhesive bodies less clearly than the underlying hyphal network; approxi- 
mately X 100. 

Fig. 5. Arthrobotrys entomopaga found developing in Petri pl^te cul- 
tures infested with springtails; drawn to a uniform magnification with the 
aid of a camera lucida; X 500 throughout. A, Hyphal network with many 
predaceous organs, some of them, a-my newly formed under good protection 
against evaporation, showing each distal cell surrounded by a glistening drop- 
let of adhesive liquid ; ii, a prostrate predaceous organ whose adhesive enve- 
lope is flattened out on the moist substratum, and from whose stalk has been 
sent up a new predaceous organ, o; p, a prostrate predaceous organ from 
the stalk of which a new predaceous organ, q, is growing out; r, a prostrate 
predaceous organ that from its base has given rise to one new predaceous 
organ, s, and from its distal cell has given rise to another predaceous organ, 
t; u, a prostrate predaceous organ whose terminal cell has given rise to the 
new predaceous organ, v, and besides has anastomosed with its parent hypha ; 

a prostrate predaceous organ whose terminal cell has put forth 2 new 
predaceous organs, x and y, whereof one, y, on coming into a prostrate posi- 
tion has given rise to another predaceous organ, s. By Portion of hyphal 
network bearing 6 predaceous organs, a-/, shown as seen when viewed from 
above, in their normal erect posture, and also shown lengthwise (without 
adhesive secretion) as seen when viewed after being pressed down strongly 
under a cover-glass. C, Portion of hyphal network with 7 predaceous or- 
gans, a-g y shown not only as seen from above in their normal erect posture, 
but also shown lengthwise (without adhesive secretion) as seen when pressed 
down strongly under a cover-glass. D, Portion of mm^tode, Pie ctus parvus y 
occupied by mycelium of the fungus; from this mycelium branches have been 
pushed through the integument to give rise externally to 8 predaceous or- 
gans, which have not yet secreted any adhesive material. 

Fig. 6. Arthrobotrys entomopagay as found developing in Petri plate cul- 
tures infested with springtails; drawn to a uniform magnification with the 
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aid of a camera lucida; X 500 throughout. Portion of hyphal network 
bearing 17 predaceous organs, a~q, among which seven — a, d, e, h, I, m, q~ 
are in prostrate positions, with their envelopes of adhesive material flattened 
out on the substratum; the other organs, younger and still functional, being 
shown not only as seen when view^ed from above in their normal erect 
posture, but also shown lengthwise (without adhesive secretion) as seen 
when pressed down strongly under a cover-glass. B, Portion of captured 
female springtail, showing part of its head and the two proximal segments 
of one antenna occupied by assimilative mycelium ; u, region near articula- 
tion between second and third segments, where adhesive cell of a predaceous 
organ effected penetration of the antenna to initiate invasion of animal; h, 
articulation between first and second segments of antenna, C, Single as- 
similative filament in two proximal segments of an antenna of a male spring- 
tail. D, An old hyphal network with 6 empty collapsed adhesive cells, n-/, 
and a seventh adhesive cell, g, which, after coming into a prostrate position, 
has given rise to a conidiophore, h, bearing 2 conidial clusters, each contain- 
ing 5 conidia. E, Portion of prosti'ate hypha from which have been sent 
up 2 conidiophores, a and h; the former bearing 9 conidia in a single cluster, 
ji', the latter bearing 2 conidial clusters, y and z, containing 6 conidia and 5 ^ 
conidia, respectively. F, Portion of prostrate hypha with a denuded coniclio- 
phore bearing 2 whorls of sterigmata, a and h. G, Portion of prostrate 
hypha with a denuded conidiophore bearing 3 whorls of sterigmata, a-c. H, 
Random assortment of conidia, showing variations in shape, size, and 
position of cross-wall. 
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NOTES ON THE USTILAGINALES OF THE 
THE WORLD IV ® 

George L. Zundel 

This paper reports proposed new species of smuts from various 
parts of the world and also new records of species already de- 
scribed. They all represent miscellaneous specimens sent to the 
writer during the compilation of a manuscript on the smuts of the 
world. 

Ustilago Amphilophidis Zundel, sp. nov. 

Sori destroying the ovaries, inconspicuous, less than 2 mni. long, 
concealed by the glumes, spore-mass dark brown, semi-powdery; 
spores globose to subglobose, sometimes angular, tinted olivaceous- 
brown, chiefly 8-10.5 diameter, smooth. 

Soris ovaria perdentibus, inconspicuis, minus 2 mm. longis, glumis tegenti- 
bus, massa sporarum atro-brunnea, semi-pulverulenta ; sporis globosis vel 
subglobosis, interdum angularibus, oHvaceo-brunneis, plerumque 8-10.5/^ 
diam., levibus. 

On Amphilophis ischaemum Nash, Pathankot, Gurdaspur Dist., 
India. Collected by R. R. Stewart, May 11, 1917. Gordon Col- 
lege Herbarium, Plants of the Punjab No. 1776. Kiev. 1000 ft. 

UsTiLAGO Burkillii H. & P. Sydow. 

On Aneilema malabaricum (L.) Merr., Tuguegarao, Cagayan 
Prov., Luzon, P. 1. Coll. Dec. 29, 1923. Coll. Clemens No. 
1741; Angat, Bulacan Prov., P. I. Coll. Clemens, Nov. 1924. 

This species was abundant at Angeles, Pampanga Prov., Oct. 
1923, Clemens. 

1 The willing cooperation of Dr. Robert E. Dengler, Professor of Classical 
Languages, The Pennsylvania State College, who wrote the Latin descrip- 
tions, is hereby gratefully acknowledged. Any errors are to be charged to 
the oversight of the author. 

2 Contribution from the Department of Botany, The Pennsylvania State 
College, No. 142, State College, Centre Go., Pa. 
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UsTiLAGO Cynodontis P. Heiin. 

On Cynodon dactylon (L.) Pers., Kigoma, Tanganyika Terri- 
tory. Coll. Jan. 24, 1927. D. H. Linder, Flora of Tropical 
Africa No. 1953 ; coll. R. Thaxter, Oct. 1, 1905, Buenos iVires, 
Argentina. 

USTILAGO ISACHNES Syd. 

On Isachne Roth., S Maria, Bulican Prov., Luzon, 

Nov. 1924. Coll. Clemens. 

This is also abundant near Manila. 

Tranzscheliella OTOPHORA Lavrov. 

On Stipa Lagascae Roem. & Schiilt., Dayet Ahoua (Moyen- 
Atlas), Aug. 13, 1936. Champignons du Maroc 75J Ex. Herb. 
Crypt. G. Malencon. 

Ustilago jehudana Zundel, sp. nov. 

Sori destroying the anthers, spore-mass powdexy, dai*k brown; 
spores globose to subglobose, regular, dai*k orange-brown, chiefly 
10.5 to 14 pL diameter, reticulate. 

Soris antheras perdentibus, massa sporarum pulverulenta, atro-brumiea ; 
sporis globosis vel subglobosis, regularibus, atro-croceo-brunneis, plerumque 
10.5-14 iw diam., reticulatis. 

On Silene apetala Willd., Desert of Jehuda, Palestine. Coll. 
Dr. T. Rayss, Maixli 25, 1935. Flora Cryptogamica Palestinae, 
Universitas Hebraica Hiei'osolymitana. 

Ustilago belgiana Zundel, sp. nov. 

Sori in the inflorescence, destroying the major part of the 
panicle fi'om the base upwai'd, dark-brown, powdery; spoi'es glo- 
bose to bi'oadly ellipsoidal, regular, dark reddish-brown, chiefly 
10.5-14 p. in diameter, abundantly but inconspicuously echinulate. 

Soris in inflorescentia, majorem partem paniculi sursum a base perdentibus, 
atro-brunneis, pulverulentis ; sporis globosis vel late ellipsoideis, regularibus, 
atro-rubro-brunneis, plerumque 10.5-14/^ diam., abundanter sed obscure 
echinulatis. 

On Digifaria Willd. and Digitaria sp., Kinshasa, 

Belgian Congo. Coll. D, H. Linder, Dec. 16, 1926, Floi"a of 
Tropical Africa (Expedition of the Harvai'd Institute of Tixpical 
Biology and Medicine) , No. idf 4. 
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On Digitaria Ischaemum (Schreb.) Muhl., Sha Kan, Ch’ing 
Yang Hsien, Chiu Hua Shan, Prov. Ahnwei, China. Coll. S. Y. 
Chen, Oct. 24, 1932. Fungi of Ahnwei Province, China (Col- 
lected in cooperation between the Farlow Herbarium of Harvard 
University and the University of Nanking), No. 1394 mid No. 
1393. . 

Ustilago lycoperdiformis Zundel, sp. nov. 

Sori transforming the ovaries and stamens into brown, irregular 
globoid, swollen bodies 3-5 mm. diameter, with a powdery, vio- 
laceous spore-mass, spores discharged through an ostiole or slit on 
the upper part of the globoid bodies ; spores globose to elongated, 
irregular, hyaline- violaceous, chiefly 5-8 ^ in length, thickly and 
minutely echinulate under high magnification. 

Soris ovaria atque stamina in corpora brunnea, irregularia, globose tume- 
facta mutantibus, 3-5 mm. diam., massa sporarum pulverulenta, violacea, 
sporis per o.stiolum vel rimam ex superiore parte corporum globosorum 
emissis; sporis globosis vel elongatis, irregularibus, hyalino-violaceis, plerum- 
que 5-8^ longis, dense et minute echinulatis sub olei immersione, ut dicunt, 
visis. Hujus specie! sori maxime notandi sunt quippe qui Lycoperda 
perparva in massis referant. 

On Polygonum sp., Loh Hoh Tsuen, Ling Yuin Hsien, China. 
Coll, by S. Y, Chen, April 1, 1933. Fungi of Kwangsi province, 
China (Collected in cooperation between the Farlow Herbarium of 
Harvard University and the University of Nanking), No. 1774. 

The swollen sori of this species are very characteristic. En 
masse they resemble groups of miniature puff-balls. 

Ustilago morobiana Zundel, sp, nov. 

Sori formed around the stem immediately below the floral parts, 
suppressing the development of the inflorescence, at first covered 
by a delicate membrane which flakes away revealing a dark, pow- 
dery spore-mass, entirely hidden by the enveloping leaf sheaths; 
spores globose to subglobose, occasionally cupped, reddish-brown, 
chiefly 3.5 to 6 /X diameter, smooth. 

Soris circum caulem protinus sub partes florales consistentibus et in- 
florescentiae incrementum inhibentibus, membrana delicata in squamas dis- 
sipata atram pulverulentamque massam sporarum detegit, quam folia prorsus 
celant; sporis globosis vel subglobosis, interdum poculi formam praebentibus, 
rubro-brunneis, plerumque 3.5-6 diam., levibus. Haec species proxima est 
Ustilagini Kusanoi Syd. quam gigni in specie quadam Miscanthi japonensis 
referunt, sed differt eo quod turn soros dissimiles cum aliquantum majores et 
atriores sporas habet. 
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On MiscantJms sp., grassy hill, Boana, Morobe, New Guinea. 
Coll. M. S. Clemens, July 25, 1940. 

This species is a very close relative to Ustilago Kusanoi Syd. 
described from Japan on Miscanthns species, but differs in having 
a different type of sorus, slightly larger and darker colored spores. 

Ustilago Stewartii Zundel, sp. nov. 

Sori destroying the interior of the seeds, covered by the outer 
seed coat; spore-mass powdery dark-brown; spores globose to 
ovoid, chiefly regular, reddish-brown, chiefly 7-9 fx diameter, re- 
ticulate and coarsely winged, 

Soris interiora seminum perdentibus, externo tegumine permanente; massa 
sporarum pulverulenta, atro-brunnea ; sporis globosis vel ovoideis, plerumque 
regularibus, rubro-brunneis, plerumque 7-9 M diam., reticulatis et crasse alatis. 

On Rheum Webbianum Royle, Usi Mar, Deosai Plains, India. 
Coll. R. R. Stewart, Aug. 1, 1940. Plants of Kashmir, North- 
west Himalaya, elevation about 14,000 ft. 

Farysia Caricis-filicinae S. Ito. 

On Carex cruciata Wahl., Loh Hoh Tsuen, Ling Yuin Hsien, 
Kwangsi Province, China. Coll. S. Y. Cheo, March 28, 1933. 
Fungi of Kwangsi Province, China, No. 1742. 

Farysia Merrilli (P. Henn.) Syd. 

On Carex Rafflesiana Boot., Mt. Santo Tomas, Benguet, Luzon. 
Coll. Clemens, March 26, 1935. Flora of the Philippines No. 
15810. 

Farysia OLiVACEA (DC.) Syd. 

On Carex Rafflesiana Boot. -Vcir. scab errima (Boeck.) Kukenth., 
Mt. Santo Tomas, Benguet Prov,, Luzon, P. I. Coll. Clemens, 
Feb. 19, 1925. Very common. 

Farysia ugandana Zundel, sp. nov. 

Sori destroying scattered ovaries throughout the panicle, ovoid, 
4-8 mm. diameter, powdery, fine elaters intermixed with the spore- 
mass; spores globose to subglobose, slightly irregular, rarely elon- 
gate, olivaceous-brown, chiefly 3.5 to 7 p. in diameter, coarsely ver- 
ruculate.'.' ' ■ 

Soris ovaria per paniculum dispersa perdentibus, ovoideis, 4-8 P diam., 
pulverulentis, elateribus tenuibus per massam sporarum intermixtis; sporis 
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globosis vel subglobosis, parum irregiilaribus, raro elongatis, olivaceo-bnm- 
neis, plerumque 3.5-7 diam., crasse verruculatis. 

On Camir paniculata-spicata B. B. Clarke, between Kinanira 
and Kisola, Uganda. Coll. D. H. Linder, April 3, 1927. Flora of 
Tropical Africa (Expedition of the Harvard Institute of Tropical 
Biology and Medicine), unnumbered. 

Sphacelothega borealis (Clint.) Schell. 

On Polygonum sp., Harbin, Manchuria. Coll. P. H. Dorsett, 
June 17, 1925, No. J57P. 

Sphacelotheca borealis (Clinton) Schell, var. chinensis Zundel, 
var. nov.' 

This variety differs from the species in having the spores more 
regular and with more numerous sterile cells which are globose to 
subglobose, often irregular or angled, 7-14 fi diameter. 

Haec varietas a specie differt eo quod sporas magis regulares et plures 
cellas steriles habet. Hae cellae globosae vel subglobosae, saepe ir regulares 
vel angulatae, 7-14 M diam., reperiuntur. 

On Polygonum Hydropiper L., Then T’ai Wan, Chhng Yang 
Hsien, Chiu Hua Shan, Anhwei Province, China. Coll. S. Y. 
Cheo, Oct. 19, 1932. Fungi of Anhwei Province, China, No. 
1314 (Collected in cooperation between the Farlow Herbarium of 
Harvard University and the University of Nanking). 

Sphacelotheca Caricis-Petitianae Zundel, sp. nov. 

Sori in the ovaries, destroying them, enlarged, globoid, about 
3 mm. long, covered with a thin brownish membrane enclosing an 
olivaceous-brown, powdery, spore-mass surrounding a simple 
columella; sterile cells abundant, either singly or in long chains, 
hyaline, consisting of two sizes, oblong about 3.5 /x wide or globoid 
to elongate, chiefly 7-14 /a in length ; spores very irregular in size 
and shape, globose to elongated or elongated and somewhat curved, 
often angular, olivaceous-brown, abundantly echinulate. 

Soris ovaria perdentibus, dilatatis, globoideis, ca. 3 mm. longis, membrana 
tenui et brunnea, massa sporarum olivaceo-brunnea, pulverulenta, simplicem 
columellam circumstante * cellis sterilibus abundantibus, singulis vel longe 
catenatis, hyalinis, duarum magnitudinum— aut oblongatis ca. 3.5# latis, aut 
globoideis vel oblongatis 7-14# longis; sporis perirregularibus et forma et 
magnitudine, globosis vel elongatis vel subcurvatis, saepe angularibus, 
olivaceo-brunneis, abundanter echinulatis. Quantum scimus, ex scrjptis quae 
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ill proniptu sunt, credinius hanc esse primam sphacelothecam in carice 
repertam. 

On Car ex Petitiana A. Rich., Belgian Congo. Coll, by Dr. 
Bequaert. Flora of Tropical Africa (expedition of the Harvard 
Institute of Tropical Biology and Medicine), unnumbered, 1926- 
1927. 

Apparently this is the first Sphacelotheca ever reported on a 
Car ex according to available records. 

Sphacelotheca cruenta (Kuhn) Potter. 

On Sorghum vulgare Pers. {Andropogon Sorghum Brot.), 
Chenkung, Yunnan, China. Coll. K. T. King, Oct. 1939. 

Sphacelotheca Linderii Zundel, sp. nov. 

Sori destroying the ovaries, globoid, about 2 mm. long, covered 
by a delicate membrane which flakes away revealing a dark-brown, 
semi-agglutinated spore-mass surrounding a well developed, simple, 
columella ; sterile cells hyaline, about the same size and shape as 
the spores, often in groups; spores globose to subglobose, often 
irregular and angled, light reddish-brown, chiefly 4-7 /x in diameter, 
abundantly but indistinctly echinulate under high magnification. 

Soris ovaria perdentibus, globosis, ca. 2 mni. longis, membrana delicata in 
squamas dissipata massam atro-brunneam, semi-agglutinatam sporaruni 
detegit quae columellam bene maturatam simplicemque circumsistunt ; cellis 
sterilibus hyalinis, ejusdem fere magnitudinis formaeque ac sporae, saepe 
aggregatis; sporis globosis vel subglobosis, saepe irregularibus angulatisque, 
sub-rubro-brunneis, plerumque 4-7 diam., abuiidanter sed obscure echinulatis 
etiam sub olei ut dicunt immersione visis. 

On Digitaria horizontalis Willd., Belgian Congo. Coll. D. H. 
Linder, Dec. 2, 1936. Flora of Tropical Africa (Expedition of the 
Harvard Institute of Tropical Biology and Medicine), No. 1611. 

Sphacelotheca mauritiana Zundel, sp. nov. 

Sori destroying the stamens causing them to swell and twist, 
long linear, 0.5-1 cm. long, covered by a tough blackish-brown 
membrane which flakes away into sterile cells exposing a powdery 
spore-mass surrounding a brittle columella; sterile cells of two 
sizes, one globose, 3.5-5 /x in diameter, hyaline, single ; the other 
globose to irregular, up to 10.5 /x in diameter, hyaline, singly, in 
pairs or in groups ; spores globose to subglobose, somewhat irregu- 
lar, bright olivaceous-brown, chiefly 5-7 /x in diameter, echinulate 
under oil immersion. 
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Soris stamina tumefadentibus et torquentibus, mox perdentibus, longis 
linearibtisque, 0.5-1 cm, longis, dura et atro-brunnea membrana, quae in 
squamas cellarum sterilium dissipata pulverulentam massam sporarum 
detegit, fragili columella; cellis sterilibus duarum magnitudinum— aliis 
globosis 3.5-5 diam. hyalinis singularibus, aliis globosis vel irregularibus 
usque ad 10.5 m diam, hyalinis singulis vel binis vel congregatis; sporis 
globosis vel subglobosis, aliquantum irregularibus, dare olivaeeo-brunneis, 
plerumque 5,7 m diam. echinulatis sub old ut dicunt immersione visis. 

On Stenotaphrum secundatum (Walt.) Kuntze, neat* Reduit, 
Mauritius (Dept of AgriGulture, Div. Plant Pathology, Mauritius). 
Coll. E. F. S. Shepherd, about 1941. 

Sphacelotheca nankingensis Zundel, sp. nov. 

Sori destroying the flowers, filling them with a dark purple 
sport-mass surrounding a simple columella ; sterile cells globose to 
subglobose, hyaline, chiefly 7-9 fx diameter; spores globose to sub- 
globose or rarely elongated, violaceous, chiefly 10.5 to 12 diame- 
ter, finely echinulate under high magnification, thin epispore. 

Soris flores perdentibus, massa sporarum atro-purpurea simpHcem columel- 
1am circumstante ; cellulis sterilibus globosis vel subglobosis, hyalinis, 
plerumque 7-9 M diam. ; sporis globosis vel subglobosis vel infrequenter 
elongatis, violaceis, plerumque 10,5-12 M diam.; minute echinulatis sub old, 
ut dicunt, immersione visis; episporo tenui. Haec species proxima Sphace- 
lothecae Polygoni-serriilati Maire, sed differt eo quod crassum episporum 
non habet et quod sporae parum minores sunt. 

On Polygonum chinense L., Shiang Lu Shih, Chhng Yang 
Hsien, Chiu Hua Shan, Anhwei Province, China. Coll. S. Y. 
Chen, Nov. 20, 1932. Fungi of Anhwei Province, China, No. 
1327 (Collected in cooperation between the Farlow Herbarium of 
Harvard University and the University of Nanking). 

This species is ntzxtst Sphacelotheca Polygoni-serrulati yislxt 
but differs in not having a thick epispore and having slightly 
smaller spores, 

Sphacelotheca Penniseti-japonici (P. Henn.) S. Ito. 

On Pennisetum alopecuroides (L.) Spreng, Then T'ai Wan, 
Chhng Yang Hsien, Chiu Hua Shan, Anhwei Province, China. 
Coll. S. Y. Cheo, Oct. 14, 1932. Fungi of Anhwei Province, 
China, No. 1245, 

Sphacelotheca tonglinensis (Tracy & Earle) Zundel, 

On Ischaemum Retz., Bogar, Java. Coll. M. Raciborski, 

1899. Det. W. Siemaszko. Ex-herb, W. Siemaszko. 

B^fported 3.S Sphacelotheca Raciborskii sp. noY. in h^rh. 
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Sphacelotheca tropico-africana Zundel, sp. nov. 

Sori destroying the inflorescence, globoid, about 5 mm. long, 
covered by a membrane which flakes away into sterile, cells, reveal- 
ing a dark purplish, semi-powdery spore-mass surrounding a well 
developed columella; sterile cells very numerous, resembling im- 
mature spores, thick walled, globose to subglobose, hyaline, 7-17 fx 
diameter; spores globose to subglobose or broadly ellipsoidal, 
regular, light violaceous, chiefly 10.5 to 14 /x diameter, granular, 
smooth, epispore thick, about 1.5 /x wide. 

Soris inflorescentiam perdentibus, globosis, ca. 5 mm. longis, membrana 
dissipata in cellas steriles, massa sporarum atro-purpurea, senii-pulverulenta 
et satis grandem columellam circumsistente ; cellis sterilibus numerosissimis, 
formam sporarum immaturarum praebentibus, dense vallatis, globosis vel 
subglobosis, liyalinis, 7-17 ix diam.; sporis globosis vel subglobosis vel late 
ellipsoideis, regularibus, sub-violaceis, plerumque 10.5-14 /x diam.; granulari- 
bus, levibus, episporo crasso, ca. 1.5 ^ lato. 

On Polygommi sp., Kibati at the foot of Mount Ninagongo, 
Belgian Congo. Coll. D. H. Linder, Feb. 16, 1927. Flora of 
Tropical Africa (Expedition of the Harvard Institute of Tropical 
Biology and Medicine) No. 2182. 

CiNTRACTiA PERiBEBUYENsis (Speg.) Sawada. 

Syn. Cintractia minor (Clint.) H. S. Jackson. 

On Cy perns malaccensis Lam., Aparri, Cagayan, Luzon Island, 
P. 1. Coll. Clemens, No. 1752. 

SoROSPORiUM Arundinellae Sydow. 

On Arundinella nepalensis, Gilgandra, N.S.W., Australia. Col- 
lected 1928. No. 7. 

Sorosporium glutinosum Zundel, sp. nov. 

Sori destroying the inflorescence, at first enclosed by the sheath 
with only the upper part proti-uding, 4-9 cm, long, 0.5-1 mm. wide, 
covered by a yellowish membrane which flakes away exposing 
long shreds intermixed with the granular dark-brown spore-mass ; 
spore-balls reddish brown, globose to subglobose, often irregular 
to angled, composed of 9 to 25 spores held together by a gelatinous 
fungus substance surrounding each spore, 42-73.5 /x long; spores 
subglobose to broadly ellipsoidal, somewhat irregular, dark red- 
dish-brown, chiefly 14-17.5 /x in diameter, finely echinulate only 
on exposed surfaces, otherwise smooth. 

Soris inflorescentiam perdentibus, vagina conditis et superiorem partem 
prominentibus, 4-9 cm. longis, 0.5-1 mm. latis, membrana flava, quaeTracta 
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longas fibras cum granulari atque atro-brunnea massa sporarum commixtas 
detegit ; massa sporarum rubro-brunnea, globosa vel subglobosa, saepe ir- 
regulari et angulata, sporas habente 9-25 singulas per materiam quandam 
fungosam et gelatinosam conglutinatas 42-73,5/^ longas; sporis subglobosis 
vel late ellipsoideis, aliquantum irregularibus, fusee rubro-brunneis, praecipue 
14-17.5 /-t diam., minute echinulatis in superficie exposa, aliter levibus. 

On Heteropogon contortus (L.) Beauv., near Reduit, Mauritius 
(Dept, of Agriculture, Div. Plant Pathology, Mauritius, Exsicc. 
D/208). 

SOROSPORIUM POLLINAE P. Magnus. 

On Andr op og on distachys h. {PoUinia dis tacky s Spreng), 
Ki’u'at, Palestine. Coll, by Dr. T. Rayss, April 20, 1938. Flora 
Cryptogamica Palestinae, Universitas Hebraica Hierosolymitana. 

This seems to be the first report of this species since the original 
by Magnus. 

SoRospoRiUM Reilianum (Kulin) McAlp. 

On Sorghum vulgar e Pers., Sze Nan Hsien, Kweichow Prov- 
ince, China. Coll, by S. T. Cheo, Oct. 27, 1931. Fungi of Kwei- 
chow Province, China, No. 340. 

Sorosporium tanganyikeanum Zundel, sp. nov. 

Sori destroying the inflorescence, partially concealed by the leaf 
sheath, long linear, 4-4.5 cm. long, covered by a yellowish mem- 
brane which flakes away revealing a powdery spore-mass with 
numerous fine, yellowish shreds intermixed with the spores ; spore- 
balls ovoid to broadly ellipsodial, many spored, opaque, dark brown, 
semi-permanent, chiefly 52 to 87.5 long ; spores globose to sub- 
globose, frequently irregular, light olivaceous-brown, chiefly 5-7 /x 
diameter, smooth. 

Soris inflorescentiam perdentibus, in vagina folii partim celatis, longis, 
Hnearibus, 4-4.5 cm. longis, membrana subflava in squamas dissipata massam 
pulverulentam sporarum ostendit, frustis tenuibus et subflavis cum sporis 
copiose commixtis ; globis sporarum ovoideis vel late ellipsoideis, sporis 
numerosis, opacis, atro-brunneis, semi-perpetuis, plerumque 52-87.5/^ longis ; 
sporis globosis vel subglobosis, saepe irregularibus, dare olivaceo-brunneis, 
5-7 /i diam., levibus. 

On Panicum repens L., Kigoma, Tanganyika Territory, Africa. 
Coll, D. H. Linder, January 24, 1927. Flora of Tropical Africa 
(Expedition of the Harvard Institute of Tropical Biology and 
Medicine), No. TP55. 
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Sorosporium terrareginalense Zundel, sp. nov. 

Sori destroying the inflorescence, at first hidden by the glumes, 
long, cylindrical, about 1-l.S cm. long, covered by a yellowish 
membrane which dehisces apically exposing a dark spore-mass, at 
first semi-agglutinated but later granular, powdery, intermixed 
with elators or shreds of host tissue, spore-balls dark, at first firm, 
later disintegrating, variable in shape and size, subglobose to angu- 
lar, 50-1 10 /a in length; spores variable in shape, subglobose to 
elongated, chiefly angular, often irregular, dark olivaceous-brown, 
epispoi'e concolorous, chiefly 10.5 to 17.5 in length, smooth. 

Soris inflorentiam perdentibus, primo celatis in glumis, longis cylindricis, 
ca. 1-1.5 cm. lorigis, flava membrana rupta et ad apiceni dehiscens fuscam 
massam sporarum detegit, primo semi-agglutinatam, inde granularem 
pulverentulamque et elatoribus fibrisque hospitis intermixtam; massis 
sporarum fuscis firmisque, mox solutis varias formas magnitudinesque 
habentibus, subglobosis vel angularibus, 50-110 /w longis; sporis variformibus, 
subglobosis vel elongatis, praecipue angularibus, saepe irregularibus, fusee 
olivaceo-brunneis, episporo concolori, praecipue 10.5-17.5 longis, levibus. 

On Cymbopogon ref actus (R. Br.) A Camas, Highway near Mt. 
Coot-tha, Brisbane, Queensland, Australia. Coll. M. S. Clemens, 
Feb. 9, 1943. (No collection number.) 

Sorosporium texanum Zundel, sp. nov. 

Sori destroying the inflorescence, long linear, about 8 cm. or 
more long and 2 mm. wide, covered by a thick, pinkish-white 
membrane which shreds from the apex downward revealing a very 
hard compart, stuffed, dark-brown spore-mass which soon disin- 
tegrated into a granular mass ; spore-balls ovate to elongate, many- 
spored, opaque, semi-permanent, 52.5-105 ju, X 45-70> ; spores 
subglobose, often irregular and sometimes angled, light oblivaceous- 
brown, chiefly 7-10.5 /m diameter, smooth. 

Soris inflorescentiam perdentibus, longis, linearibus, ca. 8 cm. vel amplius 
longis, 2 mm. latis, membrana crassa et subpuniceo-alba ab apice minutatim 
dissecta perduram compactamque massam atro-brunneam sporarum detegente, 
massa speciem granorum mox praebente. Globis sporarum ovatis vel 
elongatis, multisporibus, opacis, semi-permanentibus, 52.5-105 M X 45-70 m ; 
sporis subglobosis, saepe irregularibus et interdum angulatis, dare olivaceo- 
brunneis, plerumque 7-10.5 diam., levibus. Quia specimen vile tantummodo 
aderat, haec species profundius investiganda erit. 

Oil Pennise turn nervosum (Nees) Trin,, Fort Brown, Browns- 
ville, Texas. Coll. Hansel, Dec. 23, 1942. No. 52794. Comm. 
J. A. Stevenson, 
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This species requires more careful study since only a very poor 
specimen was available for study. 

Thecaphora Haumani Speg. 

On Iresine celosia L., San German, Puerto Rico. Coll. Ismael 
Velez, June 6, 1943. Comm. Carlos E. Chardon. Det. G. L. 
Zundel. 

MeLANOPSICHIUM AUSTRO-AMERICANUM (Speg.) Bcck. 

On Polygonum minus Huds., Baguio, Luzon, P. L, elev. 4- 
5000', wet grassy place, March 14, 1935. 

? Tilletia Ayresii Berk, (poor spec.) 

On Panicum maximum Jacq., Bumba, Belgian Congo. Flora of 
Tropical Africa, 7a. Coll. D. H. Linder, Dec. 29, 1926. 

Tilletia pennisetina Syd. 

On Pennisetum alopecuroides (L.) Spreng, Ch'ing Yang Hsien, 
Chiu Hua Shan, Anhwei Province, China. Coll, by S. Y. Cheo, 
October 15, 1932. Fungi of Anhwei Province, China, No. 1258. 

On Pennisetum compressiim R. Br. Coll. Oct. 10, 1925, by Yu 
Ta-fuh, waste land, Nanking, Kiangsu Province, China. Fungi 
of China, Herb. Univ. Nanking No. 741. Comm. R. H. Porter. 

Tilletia Rhei Zundel, sp. nov. 

Sori destroying the interior of the seeds, spore-mass agglutinated, 
semi-hard, somewhat intermixed with host tissue; spores globose 
to subglobose, chiefly regular, dark reddish-brown, chiefly 16-19 /x 
diameter, coarsely reticulate, coarsely winged around the edge of 
the spores ; hyaline cells scattered throughout the spore-mass ap- 
pearing as immature spores. 

Soris interiora seminum perdentibus, massa sporarum agglutinata semi- 
dura, aliquantum cum materie hospitis intermixta; sporis globosis vel sub- 
globosis, plerumque regularibus, atro-rubro-brunneis, plerumque 16-19 
diam., crasse reticulatis, crasse alatis in margine sporarum; hyalinis cellis 
per massam sporarum velut sporis immaturis apparentibus. 

In the seeds of Rheum Fransenhachii Muent. (R. undulatum 
L.; R. rhabarb arum L.), Shansi: Chiao-Ch’eng, distr. Yun-ting- 
Shan, ad rupes in pratis alpinis ca. 2500 m.s.m., China. Coll. 
Harry Smith, Sept. 2, 1924. Mus. Botan. Stockholm No. 7451. 
Host. det. G. Samuelson 1928. 
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Urocystis Colchici-lutei Zundel, sp. nov. 

Sori as small elongated, ovoid pustules on the stem, about 1 nim. 
long, spore-mass powdery, rusty colored ; spore-balls of various 
sizes and shapes, chiefly 20--50 in diameter, composech of one to 
thre or I'arely four fertile spores which are usually completely sur- 
rounded by the sterile cells, bright reddish-brown, usually con- 
colorous; sterile cells thick walled, almost the same color as the 
spores ; spores globose to subglobose, bright reddish-brown, chiefly 
lO.S to 14 fM diameter, smooth. 

Soris elongatis et ovoideis velutque pustulis in stirpe locatis, ca. 1 mm. 
longis, massa sporarum piilverulenta, robiginosa; globis sporarum forma et 
magnitudine diversis, praecipue 20-50 At diam., ex una vel tribns vel raro 
quattuor sporis fertilibus compositis atque intra densos parietes cellarum 
sterilium plermnque contends, dare rubro-brunneis, ferine concoloribns ; 
sporis globosis vel subglobosis, dare rubro-brunneis, plerumque 10.5-14 
diam., levibus. Haec species ab Urocystide Colchici differt eo quod sorum 
minorem, globam sporarum clariorem, sporas globarum numerosiores liabet. 

On Colchicmn luteum Baker, Abbottabad, India. Coll. R. R. 
Stewart, April 15-18, 1935, Gordon College Herbarium, Plants 
of Hazara N. W. F. P., Northwest Himalaya No. 14616, elev. 
about 4200 ft. 

This species differs from Urocystis Colchici by the smaller sorus, 
brighter colored spore-balls and more spores per spore-ball. 

Urocystis Tritici Korn. 

On Tritictim sp. cult., Cauquenes, Chile. Coll. Sr. Juan Manda- 
kovic, det. Sr. Sigurd Arentsen. Comm. Dept, de Sanidad 
Vegetal. Ministerio de Agricultura, Santiago. 

Entyloma wyomingense Zundel, sp. nov. 

Sori as small brownish- white irregular spots 0.5 mm. or less to 
2 mm. in diameter, most distinct on the upper side; spores very 
abundant, globose to subglobose, chiefly regular, light reddish- 
brown, chiefly 14-17.5 ^ in diameter, smooth, thick epispore about 
2 /X wide. 

Soris maculis parvis, brunneo-albis et irregularibus, 0.5 mm. vel minus ad 
2 mm. diam., in superiore superficie magis distinctis; sporis maxime 
abundantibus, globosis vel subglobosis, praecipue regularibus, clare rubro- 
brunneis, praecipue 14-17.5/^ diam., levibus, episporo crasso ca. 2> lato. 

On Delphinium Barbeyi Huth., Medicine Bow Mountains, Wy- 
oming. Coll. Aven Nelson, Aug. 10, 1914. The Rocky Moun- 
tain Herbarium No. 
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Doassansia Rhinanthi Lag*h. sp. nov. in litt. 

Son as small brown raised, globoid pustules on the stem, .25 to 
.5 mm. diameter, each containing one spore ball, often two or more 
pustules are fused ; spore-balls dark brown, opaque, 300 to 350 p. 
diameter ; outer cortical tissue consisting of a single layer of red- 
dish-brown sterile cells, irregular, angular, chiefly 7-8 //. diameter ; 
spores globose to subglobose, often irregular and angled, crowded, 
entirely filling the inner part of the spore-ball, hyaline, 10-12 
diameter, smooth. 

Soris parvis brunneis elevatis velut pustulis globosis in caule orientibus, 
.2S-.5 mm. diam., globis sporarum singulis, frequenter duobus plusve pustulis 
fusis; globis atro-brunneis, opacis, 300-350 a diam. ; cortice externa ex 
singulis et sterilibus rubro-brunneisque cellis consistente, irregularibus, 
angularibus, plerumque 7-8 diam. ; sporis globosis vel subglobosis, saepe 
irregularibus et angulatis, densis, interiorem partem sporarum globae prorsus 
replentibus, hyalinis, 10-12 diam., levibus. Hoc specimen in exsiccatis, 
quae apud herbarium Collegii Reipublicae Pennsylvaniensis continentur, 
repertum est. Videtur numquam ante descriptum esse, vel saltern in litteris 
quae in promptu sunt nusquam apparet. Quamvis deterius sit specimen, 
versa Doassansia videtur, quapropter hanc descriptionem interdum praebuimus, 
dum materies melior et ad studium curatius aptior adsit. Garcke, in 111. 
Flora Germaniae. hospitem nominat Fisfulariam Crlstam galli (L.) Wett- 
stein; at ei, qui apud nos Scrophulariaceas maxime tractant, nomen generis 
Rhinanthum esse ducunt. 

On Rhinanthiis minor Ehrh., Wilmersdorfer, Wessen, Berlin, 
Germany, leg. P. Sydow, Nov. 22, 1895 (Sydow, Myc., March, 
4306). 

The specimen of this smut was found while going through the 
exsiccati in the Pennsylvania State College herbarium. Appar- 
ently there has been no published description, or at least none has 
been found in available literature. While the material is poor, it 
seems to be a good Doassansia and therefore the above descrip- 
tion is tentatively given until better material is available for more 
careful and detailed study. Garcke in his 111. Flora von Deutsch- 
land lists the host as Fistularia Crista galli (L.) Wettstein, but 
specialists on the Scrophulariaceae report that the genus name 
Rhinanthus is thfvdlld m.me. 

Pennsylvania State College, 

State College, Pa. 



APHANOMYCES AS A FISH PARASITE 

Lelanb Shanor and Herbert B. Saslow 
(wiTPi 1 figure) 

During November, 1942, a serious outbreak of a fungal disease 
on fish developed in some of the aquaria in the Vivarium of the 
University of Illinois. ■ The macroscopic appearance of the fungus 
on the infected fish suggested a water mold, possibly a delicate 
species oi Saprolegnia, as the causal organism. Microscopical ex- 
amination and cultural studies of the parasite revealed it to be a 
sterile Aphanomyces. Certain species of Saprolegnia, Achlya, and 
Dictynchus are known to parasitize fish and in some instances to 
cause serious trouble. Aphanomyces species, however, are more 
widely known as plant parasites or as parasites of such Inverte- 
brates as the European Crayfish and of some smaller fresh water 
Crustacea. Because of the severity of the epidemic here and its 
unusual occurrence as a parasite on fish, ^ we deem it of some in- 
terest to publish this brief account. 

The first infection was noted in a small one gallon aquarium No- 
vember 4th, 1942, and was observed in other aquaria within a few 
days. The fish in two small aquaria, those in a 28 gallon * rec- 
tangular aquarium and those in a large concrete burial vault used 
as an aquarium, were almost entirely eliminated by this organism 
within a period of about two weeks. The source of inoculum is 
not known but it is probable that it was introduced along with 
some food materials grown in containers of fresh water kept out- 
side of the Vivarium. 

Adults as well as young were attacked in a characteristic manner 
and the virulence of the organism on both age groups was equally 

y We have been unable to find any previous records of Aphanomyces oc- 
curring on fish. In this search of the literature we wish to acknowledge the 
help of Dr. D, H. Linder, who generously checked through the host index of 
the Far low Reference Library for citations, and of Dr. W. N. Tiff ney, who 
kindly looked through his personal file of references to fungal parasites of 
fish. 
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Fig. 1. Lebistes reticidatns 'Peters. A, normal young female; B, para- 
sitized young female showing Gharacteristic humped condition, an early symp- 
tom of the disease; C, central portion of the body enlarged to show mats of 
mycelium within dorsal musculature (1), and a lesion from which hyphae 
protrude (2). A and B about X 4.3, C about X 10.4. (Photographs by 
George Svihla.) 
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severe. The following fish were represented in the various in- 
fected aquaria: Lehistes rcticuMm Peters (Guppy), Anoptichy- 
thys jordani Hubbs and Innes (Mexican Blind Cave Fish), and 
a hybrid of Platypoecihu Guenther (Platy) x Xipho- 

phoriis helleri Heckel (Swordtail). All of these seemed about 
equally susceptible to infection by this species of Aphanomyces. 

The method of infection is not known. Previously acquired 
injury lesions or other evidence of any unhealthy condition were 
not detected in any of the specimens. The first evidence of 
Aphanomyces infection to be observed was a peculiar abnormal 
dorsal hump (fig, 1, B). The parasite usually developed most 
extensively in the dorsal region (fig. 1, C) and its activity in the 
musculature here seemed to be responsible for this peculiar spinal 
curvature. A few days later, the mycelium of the parasite was 
evident as whitish lumps within the distended musculature (fig. 1, 
C. 1 ) . Soon after this first appearance of macroscopic symptoms 
of a diseased condition, the hyphae began to protrude from the 
lumps ill tufts which extended out from the skin for a length of 
about 2 mm. Isolations were made of the external hyphae from 
these areas as well as from portions of the infected tissue, but 
only Aphanomyces was recovered. The Aphanomyces seemed to 
be the parasite entirely responsible for the condition and not an 
organism which had entered after the host tissue had been in- 
jured or when the vitality of the host had been lowered by some 
other primary type of infection. Usually within a week after le- 
sions developed parasitized fish succumbed. None of the fish that 
became infected have recovered. 

We have been unable to identify the species of Aphanomyces ob- 
served and isolated for sexual reproductive structures have not 
developed in any of the cultures and none have been observed in 
the infected tissue or on hyphae extending from lesions. It grows 
quite well on a number of culture media such as maltose-peptone 
I agar, hempseed, grubs, etc. It is obviously a facultative parasite 

which may become destructive under suitable conditions. 


University OF Illinois, 
Urban A, Illinois 


VOLUTELLA BUXI AND VERTICILLIUM 

BUXI 

B. O. Dodge 

The occurrence of a blight of dwarf English boxwood at East 
HamptonTL. L was noted in a recent number of Mycologia 
(Dodge, 1944). Some of the blight was of the type usually re- 
ferred to as wilt. Most of the leaves lost their chlorophyll and 
became thin or papery and very light straw-colored. Andrus 
(1933) and others have suggested that it may be a V 
rather than winter killing, that brings on such a blight. One 
could see where in the East Hampton planting the owners had 
from time to time cut off other dead stems. 

Both Verticillium Buxi and Volutella Biixi developed 

when a branch bearing leaves infected with Hyponecfria Buxi was 
placed in a damp chamber. It is a fact as stated by Dodge and 
Swift (1930), and easily verified, that cultures derived from co- 
nidia taken from sporodochia oi Vohitella Buxi in nature develop 
a Verticillmm or Acrostalaginus phase preceding the formation of 
sporodochia. These authors did not realize, however, that the 
that appeared in their cultures of Voliitella might not 
be the true Verticilliiim Biixi, Further evidence is presented in 
this paper showing that V olutella Buxi and Verticillium Buxi ^ as 
Juel (1925) some years ago reported, are two very different 
species. ■ " 

Verticillium Buxi 

As a rule the sporophores are snow-white and evenly scattered 
over the under sides of the leaves. The conidia germinate slowly 
on a potato dextrose agar medium and the mycelial growth is also 
very slow. The mycelial mat is rather tough. The first aerial 
growth is composed of whitish, erect branches. Later growth is 
zonate, some zones being light pink to rose or peach colored. Old 
plate cultures are of a deep-rose color. 
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Small potted boxwood plants, kindly furnished by Drs. John M. 
x\rthur and P. W. Zimmerman of Boyce Thompson Institute, were 
sprayed with spore suspensions and kept under bell jars in the 
laboratory for some time. It was nearly two weeks before cer- 
tain new leaves became infected. Later on a number of the old 
leaves also became covered on the under side with the snow-white 
One of the four plants inoculated showed Volutella 
Buxi on a few leaves at the tip of a twig that must have been in- 
fected previously in nature. The other three plants inoculated de- 
veloped only the Verticillium. 

Leafy branches of different varieties of boxwood were then 
placed in large Petri-dishes, well moistened and autoclaved. The 
leaves were inoculated with a spore suspension. Within a few 
days all the leaves showed a fine growth of Verticillmm on the 
under side, but no Volutella ever developed. 

The spores of this V erticillm^^ are broadly spindle-shaped and 
rather pointed at the ends. As they are formed one after another 
they adhere along their sides, being held together in long white 
chains, presenting the appearance of a white P enicillmm. The 
conidia are apparently not easily dislodged or blown away by 
wind. When the dry tufts of conidiophores are placed in a drop 
of water the conidia are quickly dispersed with a jittery motion. 
It is only when very moist conditions prevail and growth is luxuri- 
ous that the conidia mass together and become slightly roseate. 
On potato dextrose agar in old cultures the conidial masses are 
deeply roseate. In this condition the culture presents somewhat 
the appearance of sporodochia of Volutella or of Gliocladimn. Our 
infection experiments with living plants prove that this Verticil- 
lmm is certainly not ordinarily a primary leaf blight. It is diffi- 
cult to infect living leaves even under the abnormal conditions that 
prevail under bell jars. 

Volutella Buxi 

The feature that distinguishes a Volutella irom other related 
genera is the presence of hairs or setae around the margin of the 
sporodochium. In nature as well as in culture many sporodochia 
of Volutella Buxi s,rt wholly devoid of setae. The sporodoGhia 
may arise beneath the epidermis bursting out as whitish mounds 
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or pads of fungous growth which later becomes beautifully colored 
roseate or coral. The sporodochia are often developed on short 
stalks composed of compacted mycelial growths which have 
emerged through stomatal openings. The setae are rather short, 
coarse and have blunt ends. They arise from the base of the 
fruiting structure and grow up around the margin. A character- 
istic mark is the ruby-red drops of sticky substance at the tips of 
the hairs. This substance hardens on drying and may persist in 
herbarium specimens. It is readily dissolved in water so that in 
nature as well as in herbarium specimens the hairs may not be 
marked by the red beads. 

The conidia of germinate quickly on potato dex- 

trose agar. The mycelium grows about five times as fast as does 
that of V erHcilliurn Buxi. The hyphae are also coarser. While 
the first growth is whitish, it becomes light pink or dull peach 
colored as the culture ages. In plate culture the growth is some- 
what dappled or spotted and the mat is not at all leathery. Within 
two or three days sporulation begins. The conidia, in their shape 
and size, are similar to those of VerticiUium Buxi but are more 
rounded or elliptical, and vary exceedingly Tn size. At first they 
are developed one by one at the ends of fairly long side branches 
of ascending or prostrate aerial hyphae which grow radially out 
from the point of inoculation. The fertile hyphae may grow along 
singly for some time but they often twist together in a sort of rope. 
As conidia develop they are held in a drop of clear watery sub- 
stance so that the picture is sometimes much like that of a Ceph- 
alosporiiim. Cooke (1871) evidently mistook this stage for a 
Mucor which he thought was the perfect stage of PenlcUUum 
rosciinu This point will be discussed later. Within a very few 
days one sees sporophores with verticillate branches, the ends of 
which are capped by drops of clear liquid containing many co- 
nidia, suggesting now an Acrostalagmus. 

The next stage includes the massing together of a number of co- 
nidiophores as figured by Dodge and Swift (1930) . From here 
on sporodochia of various types develop. Some of these bear 
coarse setae several cells in length, with rather rounded or blunt 
tip ends, usually capped with reddish drops. 

Living boxwood plants were sprayed with a suspension of co- 
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nidia and kept under bell jars. Within a week or so numerous 
leaves became infected. They were first covered on the under 
side with a white fluffy growth which later matted down on the 
leaf surface. Very soon large numbers of pink to coral colored 
sporodochia, with or without marginal hairs, were developed. 
None of the snow-white sporophores characteristic of 
BiLvi ever developed. Under moist conditions the sporodochia 
run together in a brightly colored sheet, showing few if any setae. 
Occasionally large sporodochia develop beneath the epidermis, 
then burst through as acervuli. 

Volutella Buxi differs from Verticillium Buxi in several ways. 
In nature the conidia of the Volutella are pinkish roseate or coral 
color in mass. They are not as sharply pointed at the ends as are 
the conidia of the Verticillium. They also vary greatly in size. 
The sporophores of Verticillium Buxi at first snow-white, sel- 
dom in nature acquiring a roseate or pinkish color. The conidia 
are broadly spindle-shaped, and adhere together by their sides in 
chains. On potato dextrose agar it is the Verticillmm that de- 
velops the more beautiful roseate hues. Sterilized leaves of box- 
wood when inoculated with the Volutella develop the various forms 
which may include a Cephalospormm stage, a Verticillmm or 
Acrostalagmus stage, and finally, a true sporodochial stage, with or 
without setae. When sterilized leaves are sprayed with a spore 
suspension of V erticUlium Buxi, the under sides of the leaves be- 
come completely covered with a snow-white layer of verticillate 
sporophores. Under moist conditions, especially in old cultures, 
as noted previously, there is a massing of sporophores in the form 
of sporodochia which may be somewhat coloi*ed. 

Heretofore many authors have assumed that the species vari- 
ously identified as Volutella Buxi miA. Verticillium Buxi ext 
merely two different types of fructification of one species. Others 
have taken the position that proof for such a connection has not 
been presented. After our culture work had proved clearly that 
there are two distinct species, a Volutella wad a V erticUlium, gvo'w- 
ing together, often on the same leaves of boxwood, a search of the 
literature on this point resulted in the finding of a paper by Juel 
(1925) which seems to have been oveidooked by most of us. Juel 
did not use the single-spore culture method, but there can be no 
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question lie was the first to prove that Volutella Buxi and VerticiB 
Hum Buxi are two distinct species. Whether his conclusions as to 
their perfect or ascocarpic stages were well founded may be ques- 
tioned. He agreed with previous authors that the perfect stage 
of the Volutella is NecHiella Rousseliana (Mont.) Sacc., because 
of the frequent association of these forms on the same leaves. He 
insisted, however, that there could be found in herbarium speci- 
mens as well as in nature, another, different and undescribed, spe- 
cies of Nectriella which he believed to be the perfect stage of 
Verticillmm Buxi He described this ascomycete as Nectriella 
coronata because of the corona of fine hairs which surround the 
ostiolar region. The writer has seen ascocarps of this type on 
leaves of herbarium specimens from Europe and also on one 
i\.merican specimen collected originally by Ravenel in South Caro- 
lina. Juel was unable to produce ascocarps of either species of 
Nectriella in his cultures on sterilized leaves or on prune agar. 
He did find in his cultures what he believed to be incipient asco- 
carps of the VerticilHuin. The writer has seen such structures on 
artificially infected leaves, but they did not develop far enough to 
prove anything. No such structures were seen on the sterilized 
leaves infected with the Volutella. 

Nectriella Rousseliana var. viridis 

Of great interest were some ascocarps which developed on twigs 
and leaves of boxwood from the East Hampton material. Both 
Volutella Buxi and Verticillmm Buxi had developed on certain 
leaves and twigs in one damp chamber. Along with these struc- 
tures there appeared some beautiful light chlorophyll-green fruit- 
ing bodies which were of about the size and shape of a Nectriella. 
As these bodies continued to enlarge they developed numbers of 
stiff hairs scattered over the surface. The perithecia were much 
like the one figured by Juel (1925) for Nectriella Rousseliana. 
The only difference was that on our specimens the hairs were al- 
ways eapped with bright ruby-red beads. These setae were like 
those found on sporodochia of Volutella Buxi, only they were more 
numerous in some cases, and thicker and stiff er. As the perithecia 
developed the chlorophyll-green color gradually deepened and 
finally changed to a black-green color, which later again changed 
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to amber brown. Practically all these ascocarps collapsed with- 
out ever showing any asci or spores which could be definitely de- 
termined as ascospores. Failure to develop asci may have been 
due to a chytrid (?) parasite which was present. This material 
showed that not all the ascocarps bore large numbers of stiff hairs. 
There were so many different stages in the development of the 
ascocarps represented that there could be no question that the 
beautiful green bodies mentioned were young perithecia, probably 
of Nectriella Roiisseliana, Whether the ascocarps of this species 
are always green when young may be questioned. 

The connection between this form and Volutella Buxi has not 
as yet been established by growing ascospores. The mere pres- 
ence of the two forms, the Volutella and the Nectriella together on 
a leaf or twig, no matter how frequently, is, of course, no proof 
whatever of a connection. On the other hand the development of 
the same type of hairs on the sporodochia and on the perithecia, 
hairs that are in both cases ornamented with drops of ruby-red 
substance, certainly is better evidence of a connection. Both 
fruiting structures are haploid, having grown from haploid mycelia, 
in this case, both carrying the same genes for hair type. This 
would be but another example of similarities existing between the 
so-called sexual and asexual fruiting structures. 

Berkeley and Broome (1859), under No. 898, described a new 
variety on boxwood leaves as Nectria Roiisseliana var. viridis, 
^Teritheciis siccis atro-viridibus madidis prasiis ovalis pilis sparsis 
hyalinis obsitis; sporidiis ellipticis.'’ They said that except as to 
the green color (leak colored when moist, blackish-green when 
dry) their plant resembled so closely that described by Montague 
that they hesitated to make it a distinct species. No doubt what 
we at first thought was a discovery had, nearly a century previ- 
ously, been made by Berkeley and Broome, They made no men- 
tion of the ruby colored beads on the ends of the hairs, however! 

Penicillium roseum Link and Penicillium 
ROSEUM Cooke 

Just what fungus from stems of Solanum tuberosum Link had 
before him when he described Penicillium roseum cannot be known 
with certainty. We are here concerned more with those fungi 
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found on leaves of boxwood and variously identified or distributed 
as Fenkilliiim rosemn, Volutella Buxi, VerticilUmn Biixi and 
otherwise. Dr. Charles Thom has pointed out to the writer per- 
sonally that in his work, “Penicillia/' under Gliocladium roseum 
(Link?) Rainier he referred to No. 1179 PeniciMum roseum De 
Thumen Myc. Univ. on leaves of boxwood. Ravenel’s material 
was evidently widely distidbuted. Our packet of No. 1179 repre- 
sents mostly Voliitella Buxi although some VerficUlium Buxi is 
present. Ravenel’s No. 571, Fungi Am. Exs. Penicillkim rosew^ 
Link, contains three leaves which bear only Volutella Buxi, one 
leaf only VerticilUum Buxi, and four leaves both species. The 
writer is indebted to Dr. Kenneth Raper for two cultures of 
Gliocladimn from the Thom collection. Neither No. 1084, G. 
roseum nor No. 17S2, G. vermoeseni, is now like any of the spe- 
cies of fungi we have seen on boxwood. 

No. 1794 Sydow^ Myc. March. ros'ewTrt Link’’ has 

both Volutella Buxi and Verticilliii'm Buxi. A packet ''Ex herb, 
de Thumen, Penicillium roseum Link” and bearing what is said to 
be Ellis’ number 2883 is a beautiful collection of Volutella Buxi 
with five leaves showing numbers of ascocarps of Nectriella Rous- 
selimia, bristling with coarse hairs some of which are still capped 
by the ruby-red droplets. The sporodochia of the Volutella pres- 
ent even after 77 years show similar hairs also with the reddish 
droplets at the ends. Here also the ascocarps are strongly col- 
lapsed. 

No. 828, Ellis, N. Am. Fungi, ''Penicillm^ Link,” is 

mostly Verticillm^^^^^^ Buxi with some of the Volutella. Ellis’ No. 
810, ^'Volutella BuxiP is a mixture of the Volutella and the Verti- 
cilliuni. No 75Pv?, Ellis & Ev. N. Am. Fungi, VerticilUum Buxi, 
is all Volutella Buxi. Several packets collected by F. W. Ander- 
son at Washington and distributed as Verticilliiim^ represent 
mostly Volutella Buxi. The ''Penicillium roseum hinkV re- 
ported and figured by Swift (1929) is neither our Volutella nor 
our 

The real Verticillium .Sim* certainly looks like a white PeniciV 
/iMm. No doubt under certain conditions the conidial masses be- 
come xnseate. li Volutella Buxi in its various sporophore types, 
some pinkish or roseate, is represented on the same leaf with the 
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VerticilMim, confusion must always exist. We are probably safe 
in concluding that when PenicilUum roseum has been reported on 
boxwood, either Buxi or Volutella Buxi (or both) 

was present. The PenicilUum idea comes from the V erticillkim, 
mA'^roseunV i&tz. is primarily due to the Volutella. 

Mucor hyalinus Cooke, and Penicillium roseum 
Cooke not Link 

Cooke (1871) under the title “Polymorphic fungi’' writes as 
follows : “Some two or three years ago we collected a quantity of 
dead box-leaves on which grew a mould named by Link, Penicil- 
lium roseum. This mould has a roseate tint, and occurs in patches 
on the leaves ; the threads are erect and branched above, bearing 
oblong, somewhat spindle-shaped, spores. When collected these 
leaves were examined and nothing was observed or noted upon 
them except Penicilliinn. After some time, incidently between 
two or three years, duidng which the [tin] box remained undis- 
turbed, circumstances led to the examination again of one or two 
of the leaves, and afterwards a greater number of them, and 
patches of Penicillmm were found to be intermixed with another 
mould of a higher development and of far different character (PL 
LXVIII. fig. 5). This mould, or rather Mucor for it belongs 
to the Mucorini, consists of erect branching threads, many of the 
branches terminating in a delicate globose head or sporangium, 
containing numerous very minute sub-globose sporidia. This 
species has been named Mucor hyalinus. The habit is very much 
like that of the P enicillium, but without any roseate tint. It is 
almost certain that the Mucor could not have been present when 
the Penicillmm was examined, and the leaves on which it had 
grown were unloosened in the tin box, but that the Mucor after- 
wards appeared on the same leaves, sometimes from the same 
patches, and from the same mycelium. The great difference in the 
structure of the two species lies in the fructification. . . . We en- 
tertain no doubt whatever that the Mucor, to which we have 
alluded as grown on box-leaves intermixed with Penicillium 
roseum, is no other than the higher and more complete form of 
that species, and that the Penicillium is only its conidiiferous state.” 

In our herbarium there are two packets of Cooke’s “Fungi Brit. 
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Exs. No. 359/’ co-type material. The under sides of the leaves 
are still covered with a Cephalosporium-likt growth bearing in 
heads small elliptical spores of variable size. We do not find any 
definite remains of a roseate Penicillium on these leaves, but on 
one leaf there w^ere several perithecia well marked with stiff 
hyaline hairs capped with ruby-red drops like those found on the 
leaves of typical Volutella Buxi and noted above as ornamenting 
our green perithecia of Nectriella Roiisseliana. Cooke’s perithecia 
were reddish, rusty, amber or fulvous-colored. Definite asci were 
not present although a few ascospores were seen in crushed 
mounts. Very likely No, 359 is merely the Cephalosporium stage 
of Volutella Buxi, and the ascocarps present on one leaf are those 
of the perfect stage. Cooke’s Penicillium roseum was probably 
Volutella Buxi mixed in perhaps with Verticillium Buxi. In sup- 
port of this statement we have in our herbarium No. 254, J. E. 
Vize, Micro-fungi Bi'itannici, ^'Mucor hyalinusV Here the leaves 
are well covered with Verticillmm Buxi and some Hyponectria. 
Furthermore, Vize’s No, 339 ''Penicillium roseum Link” in the 
same set, is practically all Volutella Buxi. Vize’s No. 191, Brit. 
Fungi, labeled Mu cor hyalimis is mostly, if not all, Verticillium 
Buxi. 

Many attempts have been made to germinate spores taken di- 
rectly from asci oi Hyponectria Buxi without success. A num- 
ber of spores taken at different times from the heaps of spores 
extruded from ascocarps and therefore presumed to be ascospores 
did germinate. Cultures from these spores gave good Volutella 
Buxi, wFich would indicate that the spores were not ascospores of 
the Hyponectria. It still remains to prove by single ascospore 
cultures the connection between H. Buxi, the Nectriellas and their 
imperfect stages. A beautiful roseate species of Penicillium has 
recently developed on twigs and leaves of boxwood held a long 
time in a damp chamber. This species is also being studied cul- 
turally. 

Summary 

Culture experiments have proved that, as Juel first reported, 
Volutella Buxi and Verticillium Buxi are distinct species. Atten- 
tion is called to a number of exsiccati specimens variously dis- 
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tributed as Penicillium roseum, Volutella Buxi, Verticillium Bttxi, 
Mucor hyalintis and otherwise. It was pointed out that the stiff 
hairs or setae of Volutella Buxi are often capped with ruby-red 
beads which harden on drying. Hairs of the same type are often 
present on ascocarps of Nectriella Rousseliana and this is taken as 
better proof for a connection between the two forms than their 
mere presence on the same leaves. 

The great variability in the size of the conidia of the Volutella, 
the presence and absence of hairs on sporodochia, the early de- 
velopment of conidia in drops of water suggesting Cephalosporium 
or Acrostalagmus, the different rates of growth of certain isolates, 
the great change of growth types in cultures derived from trans- 
plants from old cultures, are all questions calling for further study. 
Regardless of whether we may be dealing with different races or 
even species of what we have referred to in this paper as ^^Volu- 
tella^^ on boxwood, there can be no question that Juel was right in 
saying that Verticillium Buxi is an entirely distinct species. 

The New York Botanical Garden. 
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SACCARDO’S CONFUSION OF THE SPER- 
MATIAL STAGE OF S. DURIAEANA AND 
S. CURREYANA WITH THE SPHA- 
CELIA STAGE OF CLAVICEPS 
NIGRICANS 

H. H. Whetzel 

Tiilasne (Ann. Sci. Nat. Ill 20: 51, pi 4, fig. 15-22. 1853) 

described Claviceps nigricans occurring in the caryopsis of Ele- 
ocharis and Scirpus. He describes all three stages, spermatial, 
sclerotial and perithecial. 

Saccardo, thirty years later (1880), having before him speci- 
mens later (1881) distributed in Roumeguere’s Fungi Gallici 
1200 on Car ex paniculata beaidng sclerotia in the culm with 
spermodochiclia above, mistook the fungus to be the sphacelia 
stage of Tulasne’s Claviceps nigricans. He applied the name 
Sphacelia nigricans (Tub)” Sacc. to the spermatial fruit-bodies 
and published a description of them (Michelia 2: 131. 1880). 

In the same publication (p. 134) he applied the name '^Sclerotium 
nigricans (Tul.)’^ Sacc. to the sclerotial stage but gave no de- 
scription, saying merely ‘hn culms of Car ex paniculata!' In his 
description of Sphacelia nigricans and Sclerotium nigricans, he 
cites Therry as the collector. It seems obvious, however, that 
these two names were based upon the same specimen. The label 
on Roumeguere Fung. Gall. 1200 reads ''Sclerotium nigricans 
(Tub) Sacc. Michelia VI p. 134 S. sulcatum p. Nigricans Th. in 
litt.’’ The "Vr^ is an error for II. 

It is obvious from an examination of the Roumeguere specimen, 
that the fungus involved is the spermatial and sclerotial stages of 
T ulasne’ s S' clero tinia duriaeana as Whetzel ( My cologia 21:9) 
has already pointed out. 

In 1883 Saccardo (Sylb Fung. 2 : 565) re-published the' Latin 
description of Claviceps ndgricans Tvd. describing the perithecial 
stage and the sclerotium, but making no mention of the sphacelia 
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stage. He gives as hosts, Eleocharis ^.nd and the range, 

France, Germany and Britain. 

Six years after Saccardo's erroneous application of his name 
Sphacelia nigricans he compounded his original error by publish- 
ing (Syll. Fung. 4: 666. 1886) the new combination F/’/zacc/fa 

ambiens (Desm.) Sacc. He refers to his original publication 
“Mich. II, p. 131,'' and cites '^Epidociuin ambiens Desm, 'XXll, 
Not. p. 19" and ''Sphacelia nigricans Sacc. olim" as synonyms. 
Remarking “Sclerotio incipienti Clavicepitis nigricantesS he pre- 
sents a description of the sclerotium and the spermatial fruit-body, 
saying this fungus occui''s on Car ex pamctilat a dmh “aliarum in 
Gallia." 

To further complicate matters, Saccardo in 1884 (Misc. Myc. 
In V enezia Inst. Atti 6 : 2 : 448) having before him a specimen 
of the spermatial stage of a fungus on the culms oi Iimc us glaiiciis, 
gave it the name Sphacelia tenella S^lcc. and described it, the de- 
scription aj)pearing two years later (1886) in his Sylloge (4 : 666) 
on the same page as his description of amlnens (Desm. ) 

Sacc. The fungus on Juncvts glaiictis to which he applied this 
name is undoubtedly the spermatial ,sta^e of S clero tinia^ curreyana 
(Berk, in Gttrrey) Karst. He would seem, however, to have 
previously believed it to he his Sphacelia nigricans since he begins 
his description in Miscellanea Mycologia, “Sphacelia nigricans 
(Tub ) Sacc. S . tenella Sacc.," while in the Sylloge the name 
“Sphacelia nigricans" is discarded. 

It is clear that he still labored under the delusion that the 
fungus in Roumeguere's was identical with Tulasne’s Clavi- 
ceps nigricans. 

Nor does Saccardo appear to have ever discovered or at least 
acknowledged his error for finally in 1899, he published a descrip- 
tion of his Sclerotium (Syll, Fung. 14: 1153) citing the 

driginal place of publication but dating it 1882 (erroneously for 
1880) ^ saying that it is the mycelium “quiescens" of Claviceps 
nigricans Tub and citing as a synonym “JS'd. Eleochardis Thum. 
M. N. n. 2298 (1883) ." This citation also is erroneous : it should 
read “Thum. M. U. 2298 (1884)." Following the very brief de- 

^ Although the cover page of Michelia, vob 2, bears the date 1882, the first 
176 pages were issued in 1880 as is also stated on the cover page. 
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scription of the sclerotium, he gives as the habitat Car^i; paniculata 
and Eleocharidis pahtstris and for its distribution France and Den- 
mark. Then, as if to emphasize his error, he adds the remark— 
'‘Est Sclerotium Clavicipites nigricantisf' 

It is clear then that the names Sphacelia nigricans (Tub) Sacc. 
and Sclerotium nigricans (Tub) Sacc. must be used for the re- 
spective stages of Clamceps nigricans Tub regardless of the fact 
that Saccardo had in hand the spermatial and sclerotial stages of 
Sclerotinia ditriaeana {Tixl.) Rehm. The name S phacelia a7iihiens 
(Desm.) Sacc. on the other hand is to be regarded as Saccardo’s 
name for the spermatial stage of Sclerotinia duriaeana in spite of 
the obvious fact that he thought it identical with his Sphacelia 
nigricans, while Sphacelia tenella Sacc. is the spermatial stage of 
Sclerotinia curreyana (Berk, in Currey) Karst. 

In placing these names in synonymy it would appear most proper 
to cite them as follows: , 

Claviceps nigricans Tub 

Sphacelia nigricans S^cc. Michelia 2: 131. 1880. specim. 

excb 

Sclerotiriiii' nigricans' M 134.' 1880. specim. 

excb'."' ■ 

Sclerotinia duriaeana (Tub) Rehm. 

Sphacelia nigricans sensu SsLCC. Michelia 2 : 131. 1880. 

Sclerotinia nigricans sensu Sacc. Michelia 2: 134. 1880. 

Epidocimn ambiens Sacc. Sylb Fung. 4: 666. 1886. 

Sclerotinia curreyana (Berk, in Currey) Karst. Rev. Monogr. 
123. 1885. 

Sphacelia tenella Szcc. Sylb Fung. 4: 666. 1886. Sacc. Pro. 

Syii. Venezia Inst. Atti 6:2: 448 (14). ^ 1884. 

Cornell University, 

Ithaca, N. Y. 
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NEW OR HERETOFORE UNREPORTED 
SPECIES OF THE HIGHER ASCOMY- 
CETES FROM COLOMBIA AND 
VENEZUELA^ 

Carlos Garces Orejuela 

During the last two decades there has been an increasing inter- 
est in the knowledge of the my cological flora of South America, 
especially of countries like Colombia ahd Venezuela, which of large 
geographical extent and with a great diversity of climatic condi- 
tions, offer to the mycologists an almost unexhaustable field for ex- 
ploration, especially'nn regard to the great number and variety of 
species. The mycological explorations in these two countries how- 
ever, have been relatively few,, the most important contributions 
being those of Chardon, Toro and Kern (6, 7) to whom the author 
refers the reader for a mote’ detailed account of ,the studies made 
oh the subject in those countries. 

The present paper is based largely on recent collections made by 
several persons, chiefly by Dr. Chardon and by the author in Co- 
lombia and by Drs. H. H. Whetzel, M. F. Barrus and A. S. Muller 
in Venezuela. These specimens are deposited in the Plant Pa- 
thology Herbarium of Cornell University, in separately numbered 
exsiccata sets, duplicates of the Colombian collections being kept 
at the herbarium of the Facultad de^ Agronomia, Medellin, and the 
herbarium of the Instituto de Ciencias Naturales, Bogota, while 

1 Presented as a thesis for the master’s degree at Cornell University. 
March 1944. ‘ 

[Mycologta for July-August (36: 313-428) was issued August 1, 1944.] 

429 ’ 


430 


Mycologia, Vol. 36, 1944 


duplicates of those from Venezuela are deposited at the '‘El Valle'’ 
Agric. Exp. Station, Caracas. 

In order to avoid constant repetition the letters “FC” will be 
used for the fungi from Colombia, and “FV” for those from 
Venezuela, while the abreviations “MedA and “Bog.” will be em- 
ployed to designate the herbaria at Medellin and Bogota, respec- 
tively ;‘'FER” will be used to designate specimens from the Fungi 
of Porto Rico in the Herbarium of the Department of Plant Pa- 
thology in Cornell University. The collections made by R. A. 
Toro in Colombia in 1927-28 and now in the herbarium of the De- 
partment of Plant Pathology at Cornell University are designated, 
“Toro FC,” followed by his serial number. Specimens cited from 
the general collections of the same department will be designated 
“CUPPA ' A: A 

Fifty species are here reported; 38 from Colombia and 14 from 
Venezuela, two of them occurring in both countries. Sixteen are 
new species, the others being heretofore unreported or recorded 
for the first time on new hosts or from new localities. 

The author wishes to acknowledge his deepest obligation to Pro- 
fessor H. H. Whetzel of the Department of Plant Pathology of 
Cornell, for his aid and encouragement in the woi'k as well as for 
his suggestions and criticisms. Thanks are also due the Misses 
Ellen North and Stephanie M. Jakimowitz for their kind coopera- 
tion in the preparation of the latin diagnoses of the new species. 

Order PERISPORIALES 

Even though the number of species of tht Perisporiales already 
reported in Colombia and Venezuela is rather small, this group of 
fungi, and specially some of its families appear to be very rich in 
number of species. This is to be expected on account of the 
tropical, humid conditions which favor the development of these 
forms. The Erysiphaccac on the other hand, many forms of 
which appear in the conidial stage, have rarely been found in the 
perfect stage. The order Perisporiales is considered here in the 
sense of Theissen and Sydow (32) but the Meliolinac have been 
studied on the basis of Stevens’ monograph (24, 25). The Beelian 
formulas of the new species here described have been established in 
accordance with the slight changes introduced by Stevens. 
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Family Perisporiaceae 
PsEUDOPARODiELLA Vernoniae Stevciis, Illinois Biol; Monog. 11- : 

On Vernonia canesce^^^^ 

Golombia, Antioquia, Highway Medellin-Rionegro, K 7, 1800 m./ 
Garces, Dec, 3, 1941. FG 1560; Med. 273. 

Venezuela, Miranda, San Antonio cle los altos, M, F. Barms and 
A. S. Muller, Dec. 8, 1939. FV 3660. 

The specimens were compared with Stevens’ type from Gosta 
Rica, The Colombian and Venezuelan materials show a greater 
abundance of the conidial stage. 

Parodiopsis Stevensi Arnaud, Ann. Epiphy. 9 : 22. 1923. Pcn- 

/nc/maOim Stevens, pro parte. 

On Inga sp. 

Colombia, Tolima, near Campoalegre, 1200 m., G. Quintana, Apr. 
iS.mi. ¥0 1320; Bog. 903. 

This fungus first described from Porto Rico where it seems to 
be common on Inga sps., is very conspicuous on the under side of 
the leaves in the form of smoky, black patches sometimes covering 
a great portion of the blade. As it is very probable that its geo- 
graphical range is wider than what is now known, it appears de- 
sirable to clear up some facts of its history. Fries ( 10 ) created 
the genus Pcm/’or/wm including 46 species, 9 of which Saccardo 
(Syll. Fung. 1 : 58-60. 1882) considers as doubtful, the other 7 

being excluded as synonyms, among them Perisporium gramineum 
which, due to the fact of its being the first described species, may 
be considered the type. Based on these considerations and on the 
fact that some of the species included by Saccardo under Pot- 
sporium prove to be Aspergillaceous, Theissen and Sydow (32; 
448) dropped the genus from consideration. .In the same year 
Stevens (22) described his P erispormm truncatum on Inga laiirina 
(FPR 7049) with ‘‘spores 2-septate, cylindric, 68-92 X 10 hya- 
line when young, smoky or darker when old, rounded at one end, 
truncate and with a ring around the other end.” Later on Arnaud 
(2) examined the material collected by Stevens and provisionally 
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erected (due to the absence of mature ascospores as stated in a 
f oot-note ) the species Perisporina truncata ( Stevens ) Arnaud, 
considering it as a synonym of P er is p orium tnmc at um Stevens. 
Later Arnaud (3) studied the Porto Rican specimens collected by 
Whetzel and Olive (FPR 553 and 601) and determined by Char- 
don as Pern/) on'wm tmncaHiin Stevens, and also no. 7(94P of 
Stevens’ collection (the type). Another specimen from Chardon’s 
own herbarium, diO was also studied. The four specimens were 
shown to be the* same fungus, the first two mentioned being in a 
more advanced stage of maturity. The type specimen showed no 
ascospores. Chardon’s 616 had some more mature perithecia with 
very few 1-septate spores resembling those found on FPR 533 and 
601. None of the specimens showed the ascospores as described 
for Perisporiitm truncatum, which according to Arnaud (loc. cit.) 
are very similar to those of Perisporina manaosensis ; Arnaud con- 
cluded by suggesting the possibility that a Paro diop sis might occur 
on the same leaves. 

In the material examined he could find no fully mature asco- 
spores, although some of them were mature enough to show the 
septation of the spores. These ascospores never had more than 
1 septum, being hyaline, constricted at the septum and very vari- 
able in length and width, averaging SO X 12 He subsequently 
erected the species Parodiopsis Sfevensi, pro parte. In referring 
to Perisporina truncata (Stevens) Arnaud, Arnaud says: “The 
perithecia described by Stevens show by the character of the asco- 
spores that they belong to a Perisporina but on the material sent 
we could only find the Parodiopsis Stevensi/' and concludes that 
there were on the leaves of Stevens’ specimen a Parodiopsis and a 
Perisporina with similar vegetative characters. 

The author examined Stevens’ type, 7049 (duplicate in CUPP 
1266), and found that the ascospores, even the young ones, are 2 
septate, all other characters being as described by Stevens. This 
fact establishes the validity of Arnaud’s species Perisporina trun- 
cata. On the other hand an examination of the Porto Rican ma- 
terial (FPR 533, 601 and 602) shows the presence of the hyaline 
1-septate ascospores of Parodiopsis Stevensi Arnaud. This leads 
the author to the conclusion that Parodiopsis Stevensi is a separate 
species and not the immature stage of Perisporina truncata, as 




Orejuela: New Species of Higher Ascomycetes 433 



might be thought from the fact that both species are essentially 
alike except for the septation of the ascospores. 

The Colombian material does not present mature ascospores 
either,' but they are hyaline, 1 -septate and very much like those on 
s])ecimens FPR 533 and 602. 

Parodiopsis bicoronata sp. nov. 

Colonies epiphyllous blackish, pulvinose, sometimes coalescent. 
Mycelium composed of straight, remotely septate brown-olivaceous 
hyphae, 9-10 /x thick, branched at long intervals. Stomopodia re- 
motely separate, long ellipsoidal, simple, 10-12.5 /x wide. Peri- 
thecia dark brown, parenchymatic, astomous, globose, generally 
attached to the hyphae by a short foot, glabrous, ,150-230 /x diam. ; 
asci ovate 100-140 X 50-62 /x, evanescent; ascospores conglobate, 
1 -septate, cylindrical, 72-94 X 14-17 hyaline when young, smoky 
brown when old, appearing truncate at both ends. Conidia 2- 
septate, hyaline with one end truncate. 

On Inga sp. 

Colombia, Antiquia, Envigado, 1540 m., Garces, Sept. 1942. FC 
1814; Med. 560. 

Coloniis hypophyllis pulvinosis, fuliginosis. Hyphis rectis fuscis-olivaceis, 
remotis septatis, 9-10 densis ; stomopodiis remotis separatis, longe ellip- 
soideis, simplicibus 10-12.5 /x latis, 15-30 /x longis. Perithecia valde fuscis, 
parenchymatis, astomis, globosis, 150-230 /a diam. ; ascis ovatis, 100-140 X 50- 
62 /X, evanidis; sporidiis conglobatis l-septatis, cylindraceis, 72-94 X 14-17 ax, 
fuscis, truncatis utrinque. Conidiis 2-septatis hyalinis, uno apice truncate. 

While the general appearance of the present specimen is very 
much like Paradiopsis Stevensi Arnaud, there are. several differ- 
ences which seem to justify the erection of a separated species. 
These differences consist mainly in the color and septation of the 
mycelium, the cells of which are 45 to 180 /x long, while in Paro- 
diopsis Stevensi they are 30-45 /x long. The shape of the stomo- 
podia is also different ; they are long ellipsoidal with acute apex, 
while those of P. Stevensi are almost clavate. The most distinc- 
tive character, however, is shown by the ascospores, which have a 
crown-like appearance at both ends, in contrast to Parodiopsis 
Stevensi which shows one end truncate and the other round. 

Dimerium costaricense Syd., Ann. Myc.'24: 322. 1926. 

Parasitic on mycelium of Schiffnerula monotheca (Pat. & Gaill.) 
Pat., on Rapanea jerrnginea (R. & P.) May, ved, aff. 
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Colombia, Antioqiiia, Guayabito, between Rionegro and Retiro, 
2200 m., Garces, Feb. 25, 1942. FC 1538 ; 246, 

Irp:nopsis Mollerian'a (Winter) Stev., Ann. Myc. 25: 437, 
:1927.; 

On Si da 

Colombia, Meta, Villavicencio, 480 m,, E. Orjtiela, Sept. 12, 1941. 
¥C 1328; Bog, 916, 

On Sid a acuta Bnrm. 

Colombia,- Meta, Campoalegre, near Villavicencio, E. Orjuela, 
Sept. 10, 1941. FC 1349; Bog, 937, 

Our material presents small epiphyllous colonies, sometimes 
coalescent, scattered all over the leaf surface. The mycelium is 
reticulate, composed of rather crooked hyphae about 7 in diam- 
eter, brown, with opposite branching. The capitate hyphopodia 
are ovoid or lobate, irregular or alternate. Mucronate hyphopodia 
are opposite. Perithecia about 150 /a diameter, roughened, with 2 
to 5 setae which are slightly curved, obtuse or acute and about 85 
long; asci evanescent; ascospores 4-septate, brown, 35 X 12.5 /x 
These Colombian specimens were compared with Stevens’ speci- 
men, 4/ on Irenopsis (Winter) Stevens, with which 

they agree very well in all characters. Stevens and Tehon (Myco- 
logia 18: 21. 1926) described a new species, Irene sidle ola on 

Sida sp. Later (25) Stevens reduced this to a variety under the 
name Irenopsis MolleiSana sidicola. Judging from the origin- 
iial description of sidle ola it differs from our material in the 

character of the hyphopodia, in the number of perithecial setae,; 
which is usually one and in the alternate branching of the mycelium. 

Irenina hypttdicola (Stevens) Stevens, Ann, Myc. 25: 455. 
1927. 

On Hyptls eapitata Jacq. 

Venezuela, Aragua, Rancho Grande, road Maracay to Ocumare, 
Chardon, Mar. 25, 1939. FV 27P5. 

Irenina Pittieri (Toro) comb. nov. 

Irenopsis Pittieri Toro, Mong. Univ, Porto Rico 2: 114. 1934. 

The type FV 371 which is very poor and FV 522 have been ex- 
amined without discovering perithecial setae. A new collection on 
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the same host in the same region, shows no peritheeial setae either. 
This fact places the species in the gtmxs I renina rather than in 
Irenopsis. The conidiophores of the conidial stage arise very close 
to the perithecium, but they are easily distinguishable from the 
setae by frequently showing still attached conidia. In our material 
the perithecia reach 325 in diameter and the ascospores are 43~ 
45 X 18/.. 

On Duranta repens 'L. 

Venezuela, Miranda, Sa^n Antonio de los Altos, M. F. Barrus 
and A. S. Muller, Dec. 8, 1939. FV 3664. 

Colombia, Boyaca, near Guateque, R. Obregon, Oct. 24, 1940. 

FC 1180; Bog, 623. 

Meliola antioquensis sp. nov. 

Colonies epiphyllous, irregular, black, forming large patches on 
the leaf. M^^celium of straight, opposite branched hyphae, 3/. 
thick, dark-brown. Capitate hyphopodia alternate or irregularly 
disposed ; head cell oval to pyriform or cuneiform, 15.5-17 X 11~ 
12 /x; mucronate hyphopodia opposite, bottle shaped, with curved 
neck. Peritheeial setae straight or slightly curved with simple 
tips, arising mostly at the base of the perithecium; mycelial setae 
similar, ’abundant, mostly 260-360 /. long. Perithecia 140-215 /. 
diam., slightly roughened ; asci evanescent ; ascospores 4-septate 
brown, strongly constricted at the septa, with obtuse ends, 44-49 
X 15.5-18.5 /.. Beelian formula 3411-4223%5. 

On Persea pefiolaris H.B.K.. 

Colombia, Antioquia, Sabaneta, near Medellin, 1540 m., Garces, 
Oct. 9, 1942. FC 1828; Med. 57303 ’ 

Coloniis epiphyllis nigris, irregularibus. Mycelio ex hyphis rectis valde 
fuscis coniposito. Hyphopodiis capitatis alternantibus vel irregularibus ; 
liypliopodiis mucronatis oppositis lageniformibus. Perithecialibus setis rectis 
cum apicibus simplicibus ad basem peritheci plerumque ; setis mycelialibus 
similaribus, abundantibus, 260-360 longis. Peritheciis 138-215 diam.; ascis 
evanidis; sporidiis 4-septatis, fuscis, constrictis, obtusis, 44-49 X 15.5-18.5. 

This species differs from Meliola amphitricha Fries in- the char- 
acter of the hyphopodia and in the size of the spores which are 
larger in our specimen. It also differs from Meliola circinam 
Earle in the shape of the hyphopodia which are circinate in the 
latter species. 
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Meliola hariotula Speg., Rev. Agr. Hist. Nat. Buenoes Aires 
1:1891. 

On Inga sp. 

Venp:zuela, Tachira, San Cristobal, J. I. Otero, Oct. 28, 1933. 
FV 1644. 

Known from Asuncion (Paraguay) on leaves of an undeter- 
mined Blgnoniaceae or Leguminosae. Our material presents colo- 
nies amphigenous, black, circular,-' mycelium dense, dark-brown 
formed by straight hyphae about 9 jx thick, branching opposite, 
slightly constricted at septa. The capitate hyphopodia are opposite, 
16 X 9 /A, curved, frequently recurved at the middle, with stock cell 
small and head cell elongated and sometimes lobed. The mucro- 
nate hyphopodia are very rare, lageniform. Mycelial setate very 
numberous, black, 250 /x long, divided at tip into 2 or 3 short 
spreading branches. These branches are lS-20/x long and are 
simple or dentate at their tips. The perithecia are about 200 /a 
diam., and more or less rough. The asci are bisporous and eva- 
nescent. The ascospores are 4-septate, elliptical with blunt ends, 
ventrally flattened, dark brown and mostly 45 X 19 /x. Beelian 
formula 3132-4221. 

The type specimen has not been seen but the specimen agrees 
very closely with Gaillard’s description ( 11 ) except that no pseudo- 
ostioluni as described by him, was observed. 

Meliola Lantanae Syd., Mem, Soc. Neufch. Sc. Nat. 5 : 434. 
1914. 

On Lantana fucata Lindl. 

Colombia, Antioquia, Quebrada Iguana, near Medellin, 1700 m., 
Garces and de Rojas, Aug. 18, 1943. FC 1533; Med. 273, 
Robledo, near Medellin. FC 1841; Med. 586, 

This is a rather common species already reported from Colombia 
where the type was collected. A new host is here recorded. 

Meliola makilingiana Syd., Ann. Myc. 15: 188. 1917. 

On Sapanea glomeratdldlBIK, 
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Venezuela, Moiiagas, Maturin, M. F. BaiTus, Jan. 24, 1940. 
' FV 3S20. A 



The material presents amphigenous colonies which are small, 
arachnoid and often confluent. The mycelium is formed by rather 
straight brown liyphae 7.5 /x thick. The capitate hyphopodia are 
unilateral or alternate, one for each cell. The iiiycelial setae are 
crowded around the perithecia, erect, 260-293 /x long, straight or 
somewhat curved with blunt or slightly swollen apices, sometimes 
bifurcated (branches 9-12) . A new collection made by the author 
on the same host shows an abundance of setae. The perithecia 
were found to be up to 300 /x diam. ; the perithecial setae 120 pL 
long, simple, and the mycelial setae ISO /x long, also simple. The 
ascospores in the new mateiial show a range of 36-39 X 12-15 p. 

Meliola Psidii Fries, Linnaea 5: 549. 1830. 

On Psidmn sp. 

Colombia, Meta, Cano Moroco near Villavicencio, E. Orjuela, 

Sept. 12, 1941. FC 1334; Bog. P22. 

Meliola venezuelana sp. nov. 

Colonies amphigenous but more developed in the upper surface 
of the leaf, smoky when young, black when well developed, scat- 
tered over the leaf surface, isolated or confluent, circular or irregu- 
lar in outline. Mycelium formed by light brown, slightly wavy 
hyphae ; branching opposite ; hyphal cells 28-34 /x long, 8 /x wide, 
monohyphopodiate. Capitate hyphopodia regularly spaced, alter- 
nate, seldom unilateral, stipitate; basal cell rectangular or trape- 
zoid, S.6-6.5 /X long, 8 ^ wide ; head cell cylindrical or slightly 
clavate, straight, sometimes slightly curved or hooked, 12.5-15.5 
X 8.5-9. 5 fji. Mucronate hyphopodia ampulliform, opposite, 18.5- 
22 /X long X 8/x thick at the base, with a straight neck 12.5 X 3 fx, 
Perithecia abundant, scattered, spherical or slightly depressed, 
more or less pellucid with walls distinctly visible, only slightly 
rough ; the larger ones 200 /x diam. Discal setae surrounding the 
perithecia, erect or sub-erect, 535 /x long, straight or amply curved, 
simple, 9 /X at the base and gradually tapering toward the apex 
which is 6 /X thick. Mycelial setae similar to discal setae but 
scarce; asci 3-spored, evanescent; ascospores 4-septate, cylindrical 
with blunt ends, slightly constricted at the septa, brown, 44-45.5 
X 15.5-18 /cx. Beelian formula 311/3 1:5222/3. 

On Pithccolohium ligustrinum Klotz. 
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Venezuela, Anzoategui, Barcelona, M. F. Barrus, Feb, 1, 1940, 

FV 3817, 

Coloniis ampliigenis, plerumque epiphyllis, circularibus vel irregularibiis. 
Mycelio opposito ramoso S crasso; hyphopodiis capitatis alternantibus raro 
iinilateralibus, stipitatis, cellula inferiore aut rectangula aut trapezokle 5.6- 
6.5 M longa, 8 lata; cellula capitata cylindraceae vel subclavata, aliquando 
curvata, 12.5-15.6X8.5-9.5/*: hyphopodiis mucronatis lageniforniibus op~ 
positis, 18.5-22 /* longis. Peritheciis numerosis, globosis, subpellucidus, 200 /* 
diam. ; setis discalibus erectis, 535 /* longis, vel rectis vel valde curvatis, 
simplicibus cum apice vel obtuso vel dentato; setis mycelialibus sirailaribus ; 
ascis 3-sporis, evanidis, Sporidiis 4-septatis, cylindriciis, constrictis, fusds, 
44_45.5 X 15.5-18 /*. 

Meliola xylosmicola sp. nov. 

Colonies epiphyllous black, circular with radiating margins, 2-3 
mm. diam., partially deciduous. Mycelium consisting of brown, 
opaque, straight hyphae 8-10 thick; cells generally 25-30 ja long; 
branching opposite at acute angle. Capitate hypliopodia alternate, 
one to each cell, stipitate, 22 X 11 /a, generally forming an angle of 
45° with the hyphae; basal cell small, 4x9 fx, trapezoid; head cell 
cylindrical or slightly club-shaped, straight or slightly curved, en- 
tire. Mucrohate hypliopodia rather scarce, opposite, located near 
the center of the colony, crowded, 15-24 X 9-10 /x, ampulliform, 
contorted, frequently opposite a capitate hyphopodium. Mycelial 
setae scattered or numerous near the perithecial disk, simple, 
straight, about 570 /x long, 10 /x thick at the base, gradually tapering 
toward the apex which is pellucid, blunt and 6 /x thick. Perithecia 
isolated, globose, black, slightly roughened, about 215 /x diam. the 
larger ones, surrounded by discal setae similar to the mycelial setae 
but usually shorter, 250 /x long ; asci 2-spored, evanescent; asco- 
spores 4- septate, broadly cylindrical with obtuse ends, constricted 
at the septa, brown, 52-59 X 22-24 /x. - Beelian formula 3111- 
''5323.,'- ... 

On XylosJita spiculifvrum (-Clos.) Triana & PI. 

Colombia, Cundinamarca, hills above Facataiva, Chardon, Mar. 
28,1937. FC 1076, 

Coloniis epiphyllis nigris, circularibus cum marginibus radiatis, 2-3 mm. 
diam. Hyphis fuscis, 8-10 /* crassis, ramis oppositis in angulo acuto ; hy- 
phopodiis capitatis alternantibus stipitatis, 22X11/* longis, cellula basali 
trapezoidea, cellula superiore cylindracea vel clavata; hyphopodiis mucro- 
natis raris, ampulliformibus. Setis mycelialibus simplicibus, rectis, 570 /* 
longis, apice obtuso. Peritheciis disuntis, globosis, 215 /* diam., circumdatis 
ab setis di.scalibus similaribus setarum myceliahum, sed 250 /* longis. Ascis 
2~sporis evanidis. Sporiis 4-septatis,. cylindraceis, obtusis, constrictis, 52- 
59 X 22-24 /*, fuscis. 
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The present species differs from Meliola Xylosinae S^ in the 
size of the spores which are larger. The species is near M. 
Banarae Stev. from which it differs in the shape of the hyphopodia 
and the presence of discal setae. The Colombian species also 
differs from all other species of MN/o/a reported on Flacouriiciccac 
in having much larger spores and setae. 

Family Trichothyriaceae 

Trichothyrium DUBiosuM (Bom. & R.) Theiss,, Boih. Bot. 
Centralb. 32: 8. 1914. 

On Ircnina hyptidicola (Stevens) Stevens, on Hyptis capiiata 
Jacq., Chardon, Mar. 25, 1939. ¥Y 2795. 

On undetermined MclioUnae. 

Venezuela, Monagas, LaPica, Maturin, M. F. Barrus, Jan. 25, 
1940. FV J7P7. 

The thyriothecia are 84-145 /a in diameter. The asci are 45- 
50 X 12-15 /X and the ascospores are clavate, 15.6-17 X 3.5-3 /it, 
the superior cell broader. The conidial tetrades are smooth-walled, 
about 12 /X in diameter and rather abundant. 

Family Englerulaceae 

Sciiiffnerula monotheca (Pat. & Gaill.) Petrak, Ann. Myc. 
26:397, 1928. 

Qiiesteria mo7iofheca & Gaill.) Arnaud, Ann. Ecole Nat. 

Agric. Montpellier 16 : 187. 1918, 

On RMpanca fc)i^iifjinea {K. & F.) Mdi.y vel a ffinis. 

Colombia, Antioquia, Guayabito, between Rionegro and Retiro, 
Garces, Feb. 25, 1942. FC 1538 ; Mtd. 246. 

Previously recorded in Venezuela and Brazil. Petrak (18) 
considers the genera Quest eria dind Phaeoschiffnenila synonyms 
of Schijfiieriila. The present specimen presents very slight dif- 
ferences from Theissen’s description of Bhlladyna monothcca 
(Pat. Gain.) Theiss. (subsequently changed to Quest eria mono- 
theca by Arnaud) and therefore does not justify the erection of a 
new species. Arnaiurs plate ( 1 ) shows the ascospores spiny, a 
fact that is not mentioned by previous authors, while the Colombian 
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material presents ascospores with smooth epispore. The spore- 
wall is rather thick, the outer layer hyaline and refringent, the inner 
layer clearly brown. The ascospores are a little larger and broader 
than clescribed, the inferior cell being 36-44 /x long X 20-22 /x wide, 
the superior one 18-20 /X wide; both cells are almost equally long. 

Schifjnenda Rubi SycL, described as having only one ascus, has 
smaller spores. 

Schiffnerula robusta sp. nov. 

Colonies epiphyllous, circular, 4 mm. in diameter, scattered or 
sometimes confluent, black. Mycelium composed of irregularly 
and frequently ramified and septate hyphae, yellowish brown in 
color and rather straight, 10/x thick. Capitate hyphopodia very 
abundant in the center of the colony, crowded together, more spaced 
in the margins of the colony, unilateral or alternate, one celled, sub- 
globose, 15-17 /X wide X 13-17 /X high, sometimes very slightly 
lobed. Perithecia numerous, scattered or loosely gregarious, some- 
times aggregated, globose or globose-ellipsoidal, the larger ones 92- 
170 X 92-1 10 /x; perithecial roof made of angular or ellipsoidal 
cells wdiich appear loose after disintegration of the wall at ma- 
turity ; asci 4-6, broadly ovate or globose, with thickened apices, 
8-spored, 72-88 X 56-62 /x ; ascospores conglobate, oblong-ovate or 
ellipsoidal with both ends broadly obtuse, septate near the middle, 
more or less constricted at the septa, hyaline at first then smoky 
browm wdth smooth epispore, 32-34 X 17-18.7 /x. 

On Rapanea sp. 

Colombia, Cundinamaixa, Paramo de Ghipaque, Chardon, Apr. 1, 
1937. FG 1122. 

Coloniis epiphyllis, circularis, 4 mm. diam. nigris. Hyphis saepe ramosis, 
saepe septatis, 10 /x crassis; hyphopodiis capitatis abundantibus, congestis in 
media colonia, nnilateralibus vel alternantibus, simplicibus, globosis, 15-17 /x 
latis X 13-17 /X longis; peritheciis numerosis, globosis vel ellipsoideis, 92- 
170 x 92-110^; disintegrantibus maturis ; ascis 4-6, late ovatis vel globosis, 
8-sporis, 72-88 X 56-62 ; sporidiis conglobatis, ovatis vel ellipsoideis, 1- 
septatis, constrictis, fuscis, 32-34 X 17-18.7 /x. 

Order HEMISPHAERIALES 

In general' the criterion of Theissen and Sydow presente’d for 
the Hcmisphaeriales in the Synopfische Tafeln (32) has been regu- 
darly followed in the treatment of the order, with very slight modi- 
fications which have been made in order to include the family, 
Micropeltaceac and later erected genera. In doing this the author 



Orejuela: New Species of Higher Asgomycetes 441 

follows the leaders in this group, who still consider the general 
arrangement of that work the most appropriate treatment, in spite 
of the several papers which have appeared proposing taxonomic 
changes in the order. Consequently the generic characters estab- 
lished by Theissen and Sydow have been followed, except in the 
case of the genera Asferma and Parasterina^ separated 

on account of the presence oi^ absence of paraphyses. The dif- 
ficulty of applying this criterion to species in these genera is so 
great, in most cases, that it can not be cdhsidered a reliable char- 
acter for distinguishing between themf This fact was pointed out 
early by Theissen (29) in the following paragraph : ‘'The presence 
or absence of paraphyses can no longer be admitted as a principle, 
at the same time practical and scientific; not only because it is 
frequently difficult to verify the presence of true paraphyses and 
to distinguish them from other interthecial hyphae, but also be- 
cause such a division would separate species closely related by the 
combination of their other characters^ 

Eurthermore, mycologists like Petrak (17) consider that the 
presence or absence of paraphyses or paraphysoids alone is a char- 
acter which can not be used as a generic distinction between hemi- 
sphaeric forms. This criterion is also held and emphasized by 
Doidge (9) who merges the two gtnerdi^ Asterina and Parasferina 
into one, Asfe7ina, and retains the other name as a section. .The 
author follows Doidge in considering only the genus Aster ina 
whether or not the species has 'paraphyses, but is unaware of the 
significance of this character among other genera of this order. 
The necessity for a revision of the group and for a better discus- 
sion of the generic characters in the order is imperative. 

Family Polystomellaceae 

PoLYSTOMELLA coSTARiCENSis Stevens, Illinois Biol. Monog. 11“ ; 
23. 1927. 

On Strufhajithus sp. 

Venezuela, Caracas Agric. Exp. Sta., F. Tamayo, Apr. 3, 1939. 
FV. 3461, 

This specimen was compared with the type, Stevens’ 255 from 
Costa Rica (CUPP 14710), with which it agrees very well. 
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Polyrhizon Capparidis sp. nov. 

Colonies epiphyllous superficial, black, crustaceous, circular, 1-5 
mm. in diameter, formed by many ascostromata. Thyriothecia 
black, radiate with entire margins, about 300 fi diam., and 90 /x high, 
attached to the leaf by a central epidermal hypostroma up to 120 /x 
thick ; asci S-spored, obovate, with thickened apices when young, 
broadly cylindrical at maturity, very shortly stipitate, paraphysate, 
47-60 X 18-25 /x ; ascospores brown, distinchous or inordinate, 
ellipsoid with round ends, septate near the middle, strongly con> 
stricted at the septum, superior cell broader, 21-24 X 8-9 fx Para- 
physes simple or ramified at tips. 

On Cop pans fie xiiosaWinmt. 

Venezuela, Caracas, A. S. Muller, Sept. 12, 1939. FV 3501. 

Maculis epiphyllis circularibus, nigris, 1-5 mm. diam. Thyriotheciis 300 m 
diam., 90 ix altis, a centrale hypostroma epidermale ad folium adiunctis. 
Ascis 8-sporatis, ovobatis immaturis, late cylindricalibus maturis, paraphy- 
satis, 47-60 X 18-25 M ; sporidiis fuscis, ellipsoideis cum rotundis apicibus, 
septatis prope medium, ad septum fortiter constrictis, 21-24x8-9^. Para- 
])hysibus simplicibus vel ramosis cacuminibus. 

Rhagadolobium Cucurbitacearum (Rehm) Theiss. & Syd., 
Ann. Myc, 12: 275. 1914. 

On Cucurhita maxima Duch. 

Colombia, Antioquia, Rio Nus., near El Limon, 750 m., S. Arango, 
et ah, Mar. 14, 1942. FC 1600; Med. 324. 

A conspicuous form fairly common in the tropics. 

Family Microthyriaceae 

Microthyrium Phoradendri sp, nov. 

Colonies amphigenous, more abundant on the underside of the 
leaves. Ascomata black, circular, superficial, isolated. Free my- 
celium subhyalin or slightly brown, non-hyphopodiate. Thriothecia 
radiate, dark brown with lighter center, non-fimbriate border and 
round pore at the center, 270-300 /x in diameter ; asci paraphysate, 
stout, broadly cylindrical tapering toward both ends, with rounded 
apex, 69-72 X 14-15 /x; ascospores 15.5-18.5 X 6 /x, hyaline dis- 
tichous, clavulate with both ends rounded, septum above the middle 
and constricted superior cell broader, inferior elongated tapering 
toward the end. 

On Phoradcndron sp. 
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Colombia, CiindinamarGa, Quipile, R. Obregon et aL, Aj3r. IS, 

1940. FC 

Coloniis amphigenis in hypophyllo abundatiore. Thyriothecia nigra, eir- 
culare, cum foraraine circulare, 276-300 m in diam. ; ascis paraphysatis late 
cylindraceis cum apice rotunda to, 69-72 X 14-15 a; sporidiis distichis, clavatis, 
uniseptatis, hyalinis, cellula superiore latiore, cellula inferiore elongata, 15.5- 
18.5 X 6^. 

This species differs from Microthyriuin Loranthl (Karst. & 
Heriot) Theiss., in the size of the thyriothecia and the ascospores. 

Microthyrium rhombisporum sp. nov. 

Colonies epiphyllous black, circular, aggregated in spots or scat- 
tered all over the leaf surface. Free mycelium nOne or slightly 
exceeding the fruit body, non-hyphopodiate. Thyriothecia isolated 
or confluent, applanate, radiate, dark brown or blackish, sometimes 
greenish, formed of elongated parenchymatic cells which form a 
fimbriate margin about 75 ix wide ; 340-414 ju, diam. including the 
marginal band ; pore central, circular ; asci ovobate or oblong- 
pyriform sessile, 8-spored with thickened apex, involved in a mu- 
cous mass (aparaphysate?), 62-68 X 19/x; ascospores distichous 
or inordinate, rhomboidal, septate near the middle, both ends acute, 
superior cell broader, inferor cell pointed, not constricted at septum, 
hyaline, 17-20 X 6.5-7 y,. 

On Rapanea sp. 

Colombia, Antioquia, Robledo near Medellin, 1800 m., Garces, 
Dec. 1942, FC 1853 ; 598, 

Coloniis epiphyllis nigris, rotundatis. Libero mycelio nullo. Thriotheciis 
separatis, raro confluentibus, ostiolatis, 340-415 diam., cum margine fim- 
briate 75 a* lato; ascis obovatis, sessilibus, 8-sporis (aparaphysatis?) 62-68 
X 19 a*; sporidiis rhomboideis, ad medium septatis, untraque cacumine acuto, 
cellula superiore latiore, hyalinis, 17-20 X 6.5-7 a*. 

This species differs from all other species of the genus described. 
No species has been reported on Myrsinaceac, 

Asterinella Bredemeyerae sp. nbv. 

Colonies punctate, epiphyllous, isolate or confluent, black, 2-3 
mm. in diameter. Mycelium scarce, non-hyphopodiate, slightly re- 
ticulate. Hyphae branching sparsely, light brown, 3-4.5 /x thick, 
sub-nodulose in places and frequently septate. Thyriothecia abund- 
ant in each colony, rather circular in outline, 185-245 /x diam., with 
convex, radiate covering membrane, at first light colored, finally 
dark brown, with shortly fimbriate margin and stellate dehiscence ; 
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asci numerous, ovate when young and broadly cylindrical at ma- 
turityv 8-spored, broadly round above, sessile, 47-63 X 15-19 ja ; 
asGospores distichous or conglobate, oblong with both ends rounded, 
septate near the middle, slightly constricted at septum, buffy-olive 
in color, smooth, 19-22 X 6.5-9^, superior cell broader and shorter. 
Paraphyses present, filiform. 

On Bredemeyera hicida (Benth.) Kil. 

Venezuela, Carabobo, Las Trincheras, M. F. Barrus & A. S. 

Muller, Feb. 24, 1940. FV 3846, 

Coloniis punctatis, frequentissime epiphyllis, nigris, 2-3 mm. diam. My- 
celio raro, non-hyphopodiato. Hyphis parce ramosis, 3-4.5 / j > densis, fre- 
quenter septatis, subfuscis. Thyriotheciis abundaiitibus, circularibus, 185- 
245 A diam., marginibus fimbriatis, stellatis dehiscentibus, valde fuscis. Ascis 
nunierosis, ovatis inmaturis, late cylindricalibus maturis; 8-sporatis, 47-63 
X 15-19 /a; sporidiis distichis, oblongatis, septatis prope medium, leniter con- 
strictis ad septum, fuscis-olivaceis, 19-22 X 6.5-9 ^ ; superiore cellula latiore, 
Paraphysibus filiformibus, 

Asterinella Winteriana (Pasch.) Theiss., Brot. 10: 122. 
1912. 

Prilleiixina Winteriana Arnaud, Ann. Ecole Nat. Agric. Mont- 
' pellier 16 : 162. 1918. 

Asterina Winteriana Pasch., Hedwigia 31 : 104. 1892. 

Aster ina anonicola P. Henn., Hedwigia 41 : 108. 1902. 

The genus Prilleuxina was erected by Arnaud ( 1 ) on the grounds 
that the internal mycelium is connected only with the asco stroma 
and not with the hyphae of the external mycelium. Strangely 
enough, Stevens and Ryan (26) without amending the original 
diagnosis make no mention of this fact but separate the genus from 
Asterinella on account of the absence of paraphyses and include 
under Prilleuxina Arnaud, the aparaphysate species of Asterinella. 
As the location of the intertial mycelium, in the writer's opinion, 
does not constitute a generic character, there appears to be no basis 
for the segregation. On the other, hand, as the paraphyses alone 
are of no generic significance as a distinction between hemisphaeric 
forms, the author, as we have already said, is inclined to consider, 
along with Doidge (9: 275), that Prilleuxina must be united with 
Asterinella. 

On Anona murk at a L. 
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Venezuela, Garabobo, Las Trincheras, A. S. Muller, Jan. 23, 

1940. FV J7P2. 

The specimen presents only the conidial stage Leprieurina Win- 
feriana Arn. Apparently this is the third report ever made of this 
conidial stage. The conidia are 28-37 X 16-23 fi, a little larger 
than described by Ariiaud, but all other characters agree very well 
with the original description. 

Asterina antioquensis (Toro) chart, amend. 

Astcrinclla antioquensis Toro, Jour. Agr. Porto Rico 14: 232. 

1940. 

Prillcuxina antioqticnsis (Toro) Ryan, Illinois Biol. M’onog. 17 : 
80. 1939. 

Colonies epiphyllous, roundish, numerous, frequently anastomos- 
ing to form large black patches. Thyriothecia isolated or confluent, 
150-200 yu, in diam., circular, ‘radiate, with black center and brown- 
ish border; marginal hyphae separate leaving round free spaces of 
the leaf surface exposed giving the stroma a perforated appear- 
ance; dehiscence by disintegration of the apical cells ; hyphopodiate 
mycelium brown, wavy, formed by a net of anastomosing, thick 
walled, septate hyphae 5-6 /jl thick; hyphopodia alternate, simple, 
oval or ellipsoid, 7-9 X 6-7 (m; asci broadly ovate, thick walled, 
sessile with thickened apex and round base, 53-69 X 3 1-40 > ; asco- 
spores conglobate, unequally 1 -septate, slightly constricted at the 
septum, 23-25 X 11-12.5 yw,, hyaline at first but fuscous at maturity, 
lower cell sphaerical, broader than the upper ellipsoid cell. Para- 
physoids filiform, hyaline. 

On Miconia ciliaf a (L. C. Rich) DC. 

Colombia, Antioquia, Angelopolis, July, 1927. Toro’s FC 246, 

On Miconia fheaemns (Bonp.) Naud. 

Colombia, Antioquia, Robledo near Medellin, Garces, Dec, 27, 

1939. FC 1202; 1159; Bog. 671 and 412. GareCs, Dec. 3, 

1941. FC 1550, 

Coloniis epiphyllis, rotundis, nunierosis anastomosantibus. Thyriotheciis 
rotundis, nigris, perforatis ad niarginem, 150-200 diam ; mycelio fusco 
tortuoso, anastomosanti, 5-6 crasso ; hyphopodiis alternantibus, simplicibus, 
elHpsoideis, 7-9 X 6-7 ascis late ' ovatis, pariete cum crasso, sessilibus, 53- 
69 X 31-40 A^; sporidiis conglobatis 1-septatis, fuscis, cellula inferiore globosa, 
superiore ellipsoidea, 23-25 X 11-12.5/^; pai'aphysoidibus filiformibus. 
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An examinatiGn of Toro-s specimen (FC 246) shows that the 
fungus has hyphopodia ; the species then must be transferred to 
Asterina. According to Toro's key of Asterina species on Mela- 
stomaceae (33) the present species falls near Asterina SchlccJi- 
teriana Syd.) Syd., but Sydow’s descrip- 

tions of both of these leaves no doubt that the present species is 
quite different. 

Asterina diplocarpa Cooke, Grevillea 10: 129. 1882. 

Asterina siniilis Cooke, Grevillea 10: 130. 1882. 

Asterina Sidae Earle, Bull. N. Y. Bot. Card. 3: 310. 1905. 

Asterina sidicolakLy 2 Ln, yi.yco\og\z. 16: 181. 1924. 

'Toro (7) considers the last three mentioned species as synonyms 
oi Asterina diplocarpa Cooke. A comparison of the original de- 
scription of these three species shows that they differ only in un- 
important characters, mainly in the size of the ascospores. As 
Toro found one specimen with variable ascospores meavSurements, 
it seems that his assumption is correct. Our specimen was com- 
pared with the Venezuelan specimens FV 511, 556 and 756 and 
was found to agree very well with them all. 

On Sida sp. 

Colombia, Meta, Villavicencio, E. Orjuela, Sept. 12, 1941. FC 
1525; Bog. 976, 

On Sida acuta Burm. 

Colombia, Meta, Villavicencio, 480 m., E. Orjuela, Sept. 10, 1941. 
FC 1549; Bog. 957. 

Asterina Libertiae Syd., Ann. Myc. 2 : 167. 1904. 

On Iris sp. 

Venezuela, Tachira, Paramo "‘La Negra," M. F. Barrus and 
A. S, Muller, Nov. 13, 1939. FV 5655. 

The specimen agrees' very well with the description given by 
Theissen in his monogi^aph of the genus (30). The mycelium is 
composed of wavy brownish hyphae 5 thick, which form a reticu- 
late pattern. The hyphopodia are simple, alternate, straight or 
curved and sometimes lobed, 9 /x long. The ascospores are echinu- 
late, ovate-globose, mostly 28 X 13 slightly constricted at the 
septum and with the superior cell slightly broader. 
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Asterina MEGALOSPORA Berk. & Ctirt, Jour. Linn. Soc. 10 : 373. 

im. ' 

Asterina cubensis Sacc. & Syd. in Sacc., Syll. Fung. 14: 698. 

' '■1899.;'.' . ' 

Asierella Passiflorae F.lltmi.ylitdvjigm 43 : 82. 1904. 

Asterina Passiflorae S^,cc., Sy\\, Fung. 17 : 877. 1905. 

These synonyms are given by Theissen (30) ; Sydow (28) gives 
also the following synonyms : 

^ Asterina confertissima Speg., Boh Acad. Cienc. Cordoba 
23: 572. 1919. 

Asterina Tacsoniae BsLt. yrt. Passi florae Kysin, Mycologia 16 r 

183. 1924.^^^^^^^^^^^^^^^ 

Asterina perconjerta Trott. in Sacc., Syll. Fung. 24 : 466. 1926. 

On Passiftora mollisinm {1A.BK.,) Bddley. 

Colombia, Antioquia, Santa Helena, near Medellin, 2600 m., 
Garces et ah, June 17, 1941 . FC 1400; Bog: 1145, 

This species was previously reported in Colombia by Chard6n 
and Toro (6) ; a new locality is here recorded. The specimen 
presents some differences from the Colombian material FC 653 and 
the Venezuelan FV 497. The ascospores are smaller in these two 
specimens and the hyphopodia of the last mentioned are mostly 
alternate whereas in our specimen they are most frequently op- 
posite or one-sided. Furthermore, many spores present a spiny 
episporium when old. 

Asterina melanotes Syd., Ann. Myc. 27: 59. 1929. 

Parasterina melanotes Toro, Boh Soc. Esp. Hist. Nat. 33 : 196. 
1933. 

On Miconia granulosa (Bonp.) Naud. 

Colombia, Antioquia, Robledo, near Medellin, 1740 m., Garces, 
June 15, 1941. FC 1370; Bog. 1115. 

The type, from Costa Rica, has not been seen. Two species of 
Asterina occurring on Melastomaceae, with lobed hyphopodia, have 
been described (33), Asterina (Parasterina) Montagnei Toro, and 
Asterina melanotes Syd. Our material was compared with the 
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lirst mentioned (Toro ¥C 321) \ they differ in the character of 
the mycelium and the thyriothecia which in the present species lack 
the long basal radiating hyphae which characteilzes P. 

On the other hand, while the present specimen presents some dif- 
ferences with the original descilption of most of the 

general characters agree very well. 

Asterina Phekacis Syd., Ann. Myc. 25 : 66. 1927. 

On Phenax hirtus'WtM. 

Colombia, Valle, Highway Cali-Mar, K. 18, Garces, Nov. 17, 
1940. FC 1266. 

Asterina Solanacearum sp. nov. 

Colonies mostly epiphyllous, black, circular, 2-5 mm. in diameter, 
scattered all over the leaf surface and sometimes confluent. My- 
celium radiate, tortuose, anastomose-reticulate brown, 3.5 ^ thick, 
with alternate or unilateral, simple, conoid, curved or irregularly 
shaped hyphopodia 8-9 fx long and 3.5 /x wide. Thyriothecia brown 
with a violet hue when aged, distinctly radiate throughout the en- 
tire covering, 140-300 /A diameter, circular with fimbriate margins, 
dehiscing stellately with finally complete destruction of the peri- 
thecial roof ; asci evanescent at maturity ; ascospores brown 1-vSep- 
tate, smooth, constricted at the septum, 28 X 14-15.5 fx, with obtuse 
ends, superior cell slightly larger. 

On Solanum sp. 

Colombia, Cundinamarca, Paramo de Guasca, Garces et al., Oct. 
1939. FC i26^J; Bog. 

Coloniis plerumque epiphylliis, nigris, rotundatis, aliquando confluentibtis, 
liyphis radiantibus, tortuosis, anastomoso-reticulatis, 3.5 At crassis ; hypbopodiis 
alternantibus vel unilateralibus, simplicibus, conoideis, curvis vel irregulari- 
bus, 8-9 X 3.5 m ; thyriothedis 140-300 A diam. ; ascis evanidis ; sporidiis fusds 
uniseptatis, constrictis ad septum, 28 X 14-15.5 celiula superiore lente 
maiore. • 

The present species differs from the other species reported on 
the Solanaceae either in the shape and distribution of the hypho- 
podia or in the size of the ascospores and perithecia. Comparisons 
were made with Asterina coriacella Speg., FPR 2512 and with 
Asterina diplocarpa Cooke, FPR 2528. Reported by Toro (6) 
under Asterina diplopoda Syclow, from which it differs in having 
only one kind of hyphopodia and larger spores. 
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Lembosia Perseae sp. nov. 

Colonies epiphyllous forming definite spots 0.5-1 cm. in diameter. 
Ascostroma superficial, black, elongate and narrow, up to 1 mm. 
long X 0.1 mm. wide, sometimes coalescing. Mycelium 3 /x thick, 
thick walled, brown pellucid, remote septate, straight or slightly 
tortiiose, anastomose-reticulate. Hyphopodia scarse or none to- 
ward the center of the colony, more abundant at the margin and 
in young colonies, simple, ovoid, globose or bilobate, 5-6> wide, 
3-6 /X high; asci globose 28-34 X 15.5-18.5 /x, 8-spored, para- 
physate ; ascospores brown, 1-septate, 14-16 X 6.5-8.5 fx, con- 
stricted at the septum, with obtuse ends, superior cell broader. 

On Persea sp. 

Colombia, Antioquia, “La Leguna’h above Medellin, 2500 m., A. 

Yepes, July, 1942. VC 1642; Med. 388, • 

Coloniis epiphyllis 0.5-1 mm. diam. Ascostromatis superficial ibus, nigris, 
elongatis, 1 mm. longis, 0.1 mm. latis. Mycelio 3 diam., crasso cum 
pariete, remote septatis, anastomoso-reticulatis. Hyphopodiis paucis in colo- 
niis senibus, simpHcibus, ovatis, globosis vel bilobatis, 5-6 M latis, 3-6 /x altis ; 
ascis globosis, 28-34 X 15.5-18.5 /x, octosporis, paraphysatis ; sporidiis fuscis, 
1-septatis, 14-16 X 6.5-8.6 ad septum constrictis, obtusis, cellula superiore 
latiore. 

Family Micropelt ace ae 

Parapeltella portoricensis (Speg.) comb. nov. 

Micropeliidium portoricense Speg., Bol. Acad. Nac. Cienc. Cor- 
doba 26: 351. 1923. 

On undetermined host. 

Venezuela, Carabobo, Las Trincheras, M. F. Barms and A. S. 
Muller, Feb. 24, 1940. VN 3858: 

This new combination is here proposed in order to clarify a 
situation already pointed out by Stevens and Manter (23) who 
gave however no satisfactory solution to it. The genus Micro- 
peltis was created by Montague (16: 325) to comprise species 
with a circular ostiole and hyaline, fusiform, 3-pluriseptate asco- 
spores. Later, Sydow (27: 404) erected the genus Micropeltella 
with characters like Micropeltis but with paraphyses. Then, 
Spegazzini (20 : 212) segregated from the genus Micropeltis Mont, 
the genus Micropeltidium, characterized by having astomous thy- 
riothecia, stellate dehiscense and paraphysate asci. The genus 
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Micropeltella Sycl. was likewise divided into Micropeltella Syd. 
with thyriothecia having circular ostioles perforated from the be- 
ginning and aparaphysate asci, and Parapeltella Speg. with asto- 
mous thyriothecia, aparaphysate asci and clavate ascospores. 

In a later paper, the same author (21 : 350) describes again the 
genus Micropeltidium, this time with cylindrical or fusoid asco- 
spores, astomous thyriothecia and aparaphysate asci, and erects 2 
species, Micropeltidium monense and M. portori cense, both species 
with clavate spores. 

The second species, M, portoricense, is then placed by Spegazzini 
(loc. cit: 352) in a section of Micropeltidium., which he proposes 
to name Metapelt ella, characterized by clavate spores, astomous 
thyriothecia and aparaphysate asci. It is thus clear that the two 
species, since they have clavate spores, should be transferred to 
Metapeltella, but a comparison of the genera Parapeltella and 
Mefapeltella, discloses the fact that there is no difference between 
them, and consequently Parapeltella being first created should 
stand; the two species must pass to Parapeltella, and the genus 
Matepeltella should be discarded. 

The Venezuelan material has mostly epiphyllous, blackish, cir- 
cular, astomous thyriothecia, 500-600 jx in diameter, with a hyaline 
border about 60 /x wide ; dehiscense is stellate. The asci are ob- 
clavate, 6-8 spored with rounded apices, 47-62 X 19-25 /x. The 
ascospores are clavate, 5-6 septate, slightly constricted at the septa, 
28-34 X 5. 5-6. 5 /x. Paraphysoids are abundant. 

Saccardinula usteriana Speg., Rev. Mus. La Plata 15: 30. 
1908. 

On undetermined host. 

Venezuela, Carabobo, Las Trincheras. M. F. Barrus and A. S. 
Muller, Feb. 24, 1940. FV 3858. 

The type has not been seen but the present specimen presents 
very slight differences from the original description. The thy- 
riothecia are epiphyllous, 460-620 /x in diameter, circular with 
fimbriate margins, and scattered over the leaf surface. They are 
brown at the center and cellulose-hyaline at the borders, the cover- 
ing being plechtenchyfnatous. A pseudoostiolum is present. The 
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asci are various in shape and size, globose or broadly ovate with 
rounded, heavily thickened apex and walls, shoid stipitate, 47-56 
X 25-35 /X, aparaphysate, 4-8 spored, visible through the peri- 
thecial covering and located at the center of the thyriothecium ; 
aseospores conglobate, cylindrical with tip-cells bluntly rounded, 
straight or curved, usually with 7 cross-septa and 3-S longitudinal 
septa, hyaline, 28-33 X 6.5-9 ju,, at first mucose-tunicate, then 
naked, scarcely constricted at septa or not at all. 

The thyriothecia when young present a marginal band of deli- 
cate, hyaline mycelium, densely reticulated and having a fimbriate 
margin, whereas the older ones have simple or entire margins. No 
ostiolum is found but at the top there is a visible, circular, trans- 
parent area which remains even in the larger ascomata. Whether 
or not this area be lysigenous was not observed. In a cross sec- 
tion of the thyriothecium it is seen that the asci are enclosed in an 
apical cavity walled-off by a layer of densely interwoven hyaline or 
brownish hyphae. The shield-cover in the young or almost mature 
thyriothecia are plechtenchymic in nature but as the thyriothecia 
grows older the hyphae lose their identity and the structure re- 
sembles that of the shield cover of the Dyctiopcltinae, though some- 
what coarser. 

Order DOTHIDEALES 

This interesting group of fungi has received preferential atten- 
tion from Chardon, who has reported a score of new species in 
several papers (4— S-6-7-8) based on collections made by himself 
and Toro in Colombia and in Venezuela. A few species were also 
reported a couple of years ago by the writer (12) but in relation 
to the total number of species that must be represented in both 
countries, the number of already reported species is still very small. 
As a matter of fact, a large number of species has been collected, 
which will be the subject of further studies. 

The treatment and relationships of this group have been the 
subject of controversies among mycologists, based principally on 
the interpretation that each of them gives to the development of 
the stroma in this and related orders. , Recently, light has been 
thrown on the question by Miller (14) in one of the most im- 
portant contributions on the subject. The artificiality of the 
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generic characters on which Theissen and Sydow based their well 
known monograph of the order (31) has also been the cause of the 
reluctancy of many authors to accept it. It seems, however, to be 
the most modern and extensive treatment, and has been regularly 
followed by some leaders in the group. The author also follows 
the treatment but transfers the genus Bagnisiopsis to the Pseiido- 
sphaeriales, under the authority of Miller and Burton (15) who 
have recently made a critical study of the genus, especially with 
regard to the species occurring in the M elastomaccac. 

Family Phyllachoraceae 

Catacaum:a iNGAE Chardon, Jour. Dept. Agric. Porto Rico 13 : 7, 
1929. 

On Inga (edulis Mart?). 

Colombia, Cundinamarca, Fusagasuga, L. M. Murillo, May 12, 
1940. FC 1674; Med. 421. 

This specimen differs from the original description in having 
hypophyllous instead of epiphyllous stromata although the por- 
tion of compact stromatic tissue situated just above the locule, is 
also visible on the upper surface of the leaf. The size of the 
ascospores is a little larger than described for the type, ranging 
from 26-30 X 4.5-5 y,; oil drops are rather frequent in the asco- 
spores. 

Phyllachora Abutilonis sp. nov. 

Spots slightly exceeding the stromata. Stromata minute, amphi- 
genous, black, shiny, convex on both sides, circular, 0.2-0. 5 mm. 
diameter, more noticeable on the upper surface of the leaf, mostly 
unilocular. Locules globose or elliptical, completely immersed in 
the mesophyll and surrounded by stromatic tissue, 170-280 X 240- 
370 /x; asci clavate or cylindrico-clavate, 75-90 X 10.5-12 /x, 8- 
spored, with spores biseriate in the main body of the ascus, or uni- 
seriate; ascospores 1 celled, ovoid, 11-12 X 6.5-7 /x, hyaline. Para- 
physes present. 

On Abutilon sp. 

Colombia, Antioquia, Sabaneta near Medellin, 1650 m., Garces, 
Sept. 7, 1942, FC 1684; Med. 431. 

Maculis stromata leniter excedentibus. Stromatis minutis, amphigenis, 
nigris, circularibus, 0.2-0.5 mm. diam., plerumque unilocularibus. Loculis 
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«lo}x)sis vel cllipsoideis in mesophyllo inimersis, 170-280 X 240-370 A scis 
clavatis vel cylindrico-clavatis, 8-sporatis, 75-90 X lO.S-12 ; sporidiis ovoi- 
deis, 11-12x6.5-7.5/^, hyalinis. Paraphysibus praesentibus. 

No species of Phyllachora has been heretofore described on 
Ahiitilon; Phyllachora minuta P. Henn., occurring on Malvaceae 
has smaller spores and the stroniatal characters are different. 

Phyllachora Botelouae Rehm, Hedwigia 36: 373. 1897. 

Ox^ ChlorisradiataiP) Schw. 

Colombia, Valle, Palmira Agric. Exp. Sta., 1000 m., Garces, Jan. 
14,1941. PC 1673;Ut<l,420: > 

Phyllachora clavata sp. nov. 

Spots amphigenous very conspicuous, irregular or circular in 
shape with a yellow band usually 2 mm. wide bordering the 
stromata ; stromata amphigenous, black, shiny, slightly raised on 
the lower, less so on the upper side of the leaf, circular or irregu- 
lar, 1-7 mm. in diameter, showing many tiny black, raised points. 
Loculi several in the stroma, lenticular, subglobose or deformed 
through lateral pressure, immersed in the mesophyll 430-530 
X 250-450 Clypeus initiated beneath the epidermis and there 
of light color; dark stromatic tissue around the locules ; asci elon- 
gate, subclavate or sub-cylindrical with truncate apices, 8-spored, 
110-140 X 15-18 /a; ascospores biseriate or inordinate^ hyaline, 
elongate, straight or slightly curved, with one blunt end, the other 
acute, 39-45 X 3-6 ju, Paraphyses filiform, abundant. 

On Myrica 

Colombia, Antioquia, Alto 'Has Palmas, ’V 2700 m., Hno. Daniel, 
Feb. 14, 1942. FC 1859, 

MacuHs amphigenis subflavis, valde conspicuis, irregularibus vel circulari- 
bus, 2 mm. latis iuxta stromata. Stromatis amphigenis nigris, nitidis, cir- 
cularibus vel angulosis, 1-7 mm. diani. Loculis pluribus, lenticularibus, 
subglobosis vel deformatis, in mesophyllo inmersis, 430-530 X 250-450 
Ascis elongatis, subclavatis vel subcylindraceis cum truncato apice, 8-sporatis, 
110-140 X 15-18 sporidiis distichis vel inordinatis hyalinis, elongatis, rectis 
vel leniter curvatis, clavulatis, altero apice obtuso, altero apice acuto, 39-45 
X 5-6 /i Paraphysibus filiformibus abundantibus. 

The shape and the size of the ascospores as well as the con- 
spicuous appearance of the yellow band around the stromata dis- 
tinguishes this species from any other described on Myrtaceae. 
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Phyllachora Diocleae P. Heiiii., Hedgwigia 43 : 252. 1904. 
OnDiocleasericea'BL.^K. 

Colombia, Valle, Highway Cali-Al Mar, K. 3, IISG m., Garces. 
Nov. 17, 1940. FC 1557. 

The type was not seen; comparisons were made with F. Diocleae 
P. Henn. on Dioclea re flexa Hook from Costa Rica (Stevens’ 576, 
CUPP 14575) ; while the characters of the asci and ascospores 
closely agree, the appearance of the stromata in the Colombian ma- 
terial is very different. They are black, flattened and forming 
almost concentric, broken rings, about 1-2 mm. wide. 

Phyllachora gynericola sp. nov. 

Stromata amphigenous, black, isolated, ellipsoid or circular, 1-3 
Him. long X 1-1.5 mm. wide, bordered by a narrow discolored zone, 
and often in the center of oval, large grayish-brown or ashy spots. 
Loculi 3-5 in each stroma and immersed in the mesopliyll, globose 
or irregular in shape and completely surrounded by a black, heavy 
stroma. Asci clavate or saccate, paraphy sate, 8-spored, pedicellate 
when young, with a spore body of 115-140 X 30-36 /x, with spores 
distichous or inordinate; ascospores hyaline, simple, elliptic-elon- 
gate when young and finally angular or deformed, usually with one 
blunt end and the other pointed, 30-33 X 1 1-12.5 jjl. Paraphyses 
filiform, abundant. 

On Gynerium saccharoidesFl.'Q JL. 

Colombia, Antioquia, Sabaneta, Medellin, 1650 m., Garces, Sept. 
7, 1942. FC 1677; Med. 424. 

Stromatis amphigenis nigris, isolatis, ellipsoideis vel circularibus, 1-3 mm. 
X 1-1.5 mm. diam. zonula angusta et decolorata cinctis et saepe in mediis 
maculis ovatis et magnis. Lociilis 3-5 in utraque stroma, in mesophyllo 
immersis, globosis vel irregularibus. Asci clavatis vel sacciformibus, para- 
physatis, 8-sporatis, sporato corpore 115-140 X 30-36 ; sporidiis distichis 
vel inordinatis, hyalinis, elliptico-elongatis inmaturis, deformatis maturis, 
30-33 XI 1-12.5 Paraphysibus filiformibus abundantibus. 

Apparently, this is the first report of a species of Phyllachora on 
Gynerium. This is a conspicuous and beautiful Phyllachora com- 
monly found all through the Medellin Valley. 

Phyllachora notabilis Petrak & Cif., Ann. Myc, 28: 396. 
1930. 

On Stigmatophyllon sp. 
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Colombia, Valle, Highway Cali-Al Mar, K. 22, 2200 m., Garces, 
Nov. 17, 1940. FC 1856. 

Although our Specimen differs slightly from the original de- 
scription in that it shows epiphyllous or hypophyllous stromata, in 
most of the other characters it agrees very well. The other species 
oi Phyllachora on Stigmatophyllon, P. inconspicua Chardon, is 
quite different as shown on close examination of FPR 

Phyllachora oxyspora Starb., Bih. Sv. Vet-Akad. Handl. 25 : 
45, 1900. 

On Sorghast?'um stipoides 

Colombia, Antioquia, Normal de Varoiies, Medellin, 1750 m., 
Garces et al., Dec. 3, 1941, FC 1860. 

Phyllachora sphaerosperma Winter, Hedwigia 23: 170. 1884. 

On Cenchrus Bi^ownii Roem & Schult. 

Colombia, Valle, Palmira Agric, Exp. Sta., 1000 m., Garces, Jan. 
14,1941. PC 1672 ;M^. 419. 

This specimen was compared with P. sphaerosperma on Cenchrus 
equinatiis (FpR 928) and shows no difference from the Porto 
Rican material, The ascospores are globose, 8.5-9 ft in diameter 
and hyaline. No darker spores were found which would lead to the 
transfer of the species to the genus Sphaerodothis, 2 iS suggested by 
Stevens and Moore (Illinois Biol. Monog, 11: 43. 1927). 

Phyllachora Vismiae Stevens, Illinois Biol. Monog. 11: 41. 

^'l927. 

On Vismia latifolia Choisy. 

Colombia, Meta, near Villavicencio, 498 m., E. Orjuela, Sept. 12, 
1941. PC 1858; Bog. 839. 

Sphaerodothis Merianiae sp. nov. 

Spots brown, conspicuous, araphigenous,, 3-7 mm. diam. Stro- 
mata h37pophyllous, black, not shining, convex and circular, 1-1.5 
mm. in diam., mostly diloculate. Locules globose, very large, 460- 
620 X 500-770 ft, immersed in the mesophyll and surrounded on all 
sides by black stromatic tissue; asci cylindric-saccate, 8-spored, 
230-240 X 25-37 ft, with spores uniseriate, biseriate or inordinate; 
ascospores elliptical with blunt ends, continuous, at first orange- 
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yeliow in color, finally brown, 25-31 X 16-19 /x. Paraphyses fili- 
form, abundant. 

On Merimiia nobilis 

Colombia, Antioquia, Rionegro, 2400 m., Garces et al., Oct. 1942. 
FC 1802; Med. 548, 

Maciilis amphigenis conspicuis, 3-7 mm. diam. Stromatis hypophyllis 
nigrisj circularibus, 1-1.6 mm. diam., biloculatis. Loculis globosis, 460-620 
X 500-770 diam,, in mesophyllo immersis et ab stromatico textu eircum- 
datis, Ascls cylindrico-saccatis, 8-sporatis, 230-240 x 25-37/^; sporidiis 
monostichis, distichis vel irregulariter dispositis, 25-31 X 16-19 /^. Para- 
physibus filiformibus abundantibus. 

Order PSEUDOSPHAERIALES 

Bagnisiopsis AMADELPHA (Sycl) Petrak, Pledwigia 68: 280. 
1928. 

On Miconia caudata DC. 

Colombia, Antioquia, Robledo, near Medellin, 1750 m., Garces, 
July 1942. FC 1652; Med. 399. 

On Miconia granulosa (Bonp.) Fimd., Robledo, 1750 m., Garces, 
June 15, 1941. FC 1370 ; Bog. 115. 

According to Miller and Burton (15) this species was reported 
l)y Chardon (6) under the name Dothidina peribehiiy^^^ new 

host and a new locality are here recorded. 

Bagnisiopsis miconicola sp. nov. 

Stromata hypophyllous, verrucose with setae-like processes, 
black, 0.5-1 mm. diam., occurring in groups of 4 to 5, causing 
small, dark spots on the upper surface of the leaf. Locules simple, 
large, globose, 320 X 290-^00 X 500 asd cylindrical, 8-spordl, 
paraphysate, long stipitate, with rounded apex, 230-260 X 18.5- 
19.5 /x; ascospores monostichous, hyaline, with a slight greenish- 
blue hue, thick- walled, elliptical with both ends acute, 18-21 X 9- 
10/x. Paraphyses filiform, abundant 
On Miconia squaniulosa Triana. 

Colombia, Cundinamarca, Hills above Usaquen, 3000 m., Garces 
et al, Oct. 3, 1939. FC 1861. 

Stromatis hypophyllis 0.5-1 mm. diam. nigris. Loculis simplicibus, glo- 
bosis, 320 X 290-600 X 500 /^. Ascis cylindraceis, 8-sporatis, paraphysatis, 
longe stipitatis, rotundato apice, 230-260 X 18.5-19.5 /t. Sporidiis monosti- 
chiis, hyalinis colore subviridi, densis parietibus, ellipsoideis, 18-21 X 9-10 iW. 
Paraphysibiis filiformibus abundantibus. ^ ^ ^ ^ ^ 
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According to Miller and Burton (15 : 315) of the species of 
Bagnisiopsis on the Melastomaceae with dark stromata only two 
B. ToIedoi ChB,rd6n, and amadelpha (Syd.) Petrak have setae- 
like processes. The present specimen differs from both of these in 
the size of the loculi, asci and spores. A comparison with the type 
oi B. Toledoi B.nd with B, amadelpha 443 leads to the conclu- 
sion that they are different from the Colombian species. 

Bagnisiopsis PERiBEBUYENSis (Speg.) Theiss. & Syd., Ann. Myc. 
13:292. 1915. 

On Miconia versicolor Naud. 

Colombia, Cauca, road between Popayan and Purace, 2600 m., E. 
Perez et ah, July 10, 1939. FC 1676; Mod, 423. 

Chardon (6) reports Dotkidina peribebuyensis (Syn, = Bag- 
nisiopsis peribebuyensis (Speg.) Theiss.) on Miconia sp. but ac- 
cording to Miller and Burton (15 : 329) CharcloiVs specimen is B: 
amadelpha (Syd.) Petrak. 

Maireella andina (Chardon) Petrak, Ann. Myc, 38: 210. 1940. 

On Mikania RuiBianaVot^^. 

Colombia, Cundinamarca, ‘‘La Cadena,” road Bogota-Girardot, 
2850 ni,, R, Obregon et al., June 4, 1941. -FC 1469; Bog, 1214. 

This collection was compared with Chardon's FC 447b previ- 
ously described under Uleodothis andina Chardon (6). Chardon’s 
material also has brown spores. Our specimen agrees in all de- 
tails with it, except in that only epiphyllous stromata are present. 
Jenkins (13: 397) considers this species might be similar to 
AcJiorella gnianensis Stevens, which she transfers to Maireella 
guianensis. A comparison of Stevens’ species (CUPP 16790) 
with Chardon’s material FC 447h shows a close similarity between 
them except for the size and shape of the asci which are shorter 
and more cylinch'ical in Maireella guianensis, while in Maireella 
andina they are clavate. It is however highly probable that a 
critical comparison of both species will show that Jenkin’s assump- 
tion is correct. 

A new locality is here recorded for the species. 

Department of Plant Pathology, 

Cornell University, 

Ithaca, N. Y. 
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A NEW DISCOMYCETE FROM THE 
OLYMPIC NATIONAL FOREST ’ 

Bessie B. Kanouse 

Among the numerous discomycetes that were obtained by Dr. 
A. H. Smith in the Olympic National Forest, Washington, is one 
for which the writer can find no description. It is descril^ed here 
in the family Helotiaceae, tribe Ciborideae. It was collected on 
decayed leaves of Alnus sp. June 3, 1939. 

Pseudociboria gen. nov. 

Apothecia parva, brevissime stipitata, sine stromate, ceraceo-coriacea, 
hrunnea aut nigra, plane expansa, minute crenulato margine, cxtrinsecus 
striata; hypothecia prosenchymatica, nongelatinosa, asci cylindracci, 8 
sporis ; ascosporae hyalinae, ellipsoideae, unicellulares ; aliae paraphyses hya- 
linae, nonseptatae, 1 diam., aliae paraphyses atro-brunnea, nonseptatae 4/^ 
diain. 

Type species P. 

Apothecia small, stipitate to substipitate, lacking a stroma, w^axy 
coriaceous, dark brown to blackish browm, disc plane, marginate, 
externally striate ; hypothecium prosenchymataceous, nongelatinous ; 
asci cylindrical clavate, 8-spored, spores ellipsoid to subovoid, 1- 
celled, hyaline; paraphyses of two kinds, one kind filamentous, 
h 3 ^aline, 1 fj. in diameter, the second kind cylindrical, dark brown, 
4 /X in diameter, epithecium lacking. 

Pseudociboria umbrina sp. nov. 

Apothecia 1-1.5 mm. lata, brunnea, stipitata, sine stromate, cxtrinaccus 
striata, plana, crenulato margine, non-gelatinosa ; hypothecia prosenchyma- 
tica; stipites brunnei, .75-1 mm. alti, longitudinal iter striati; asci cylindracei, 
55-70 X 6-7 /X, 8 sporis, J-; sporae ellipsoideae vel subovoidae, 5.5-7 X 3.5- 
4/^, unicellulares, hyalinae; aliae paraphyses hyalinae, nonseptatae filiformes 
1 diam,, aliae paraphyses brunneae, nonseptatae, filiformes, 4 diam. 

In emortis foliis Alni. Specimen typicurn legit prope Lake Crescent, 
Olympic National Forest, Washington, June 3, 1939. A. H. Smith 18933. 
Herb. Univ. Mich, conservatum. 

Apothecia foliicolous, stipitate, arising from leaf blades or veins, 
without stroma, stipe 1 mm. long, .5 mm. wide, expanding rather 

^ Papers from the Herbarium of the University of Michigan. 
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abruptly into the disc, externally longitudinally striate, dark brown 
to black-brown ; disc plane remaining expanded on drying, .75-1 
mm. in diameter, concolorotis with the stipe, margin ininutely 
crenulate with the free ends of the bundles of the excipular cells, 
apotheciiim entirely prosenchymateous, nongelatinous, ceil walls 
light brown, contents hyaline, the point of the inverted cone-shaped 
central core extending into the top of the stipe, excipular cells 
forming a thick, more or less firm layer, cell walls and contents 
colored brown, outer excipular cells decorated with longitudinal 
striations or irregular netting of dark brown cells ; hymenium com- 
posed of asci and 2 types of paraphyses, asci cylindrical-clavate, 
55-70 X 6-7 fju, 8-spored ; spores typically obliquely uniseriate in 
the asci ; spores ellipsoid to subo void, 5.5-7 X 3.5-4 p., hyaline, 1- 
celled; hyaline paraphyses filiform, 1 /a in diameter, nonseptate, not 
forming an epithecium, colored paraphyses narrowly cylindrical, 
4-4.5 p in diameter, filled completely with a dark brown coloring 
matter, apices rounded, nonseptate, no forming an epithecium. 
Apothecium not stained blue with iodine. Dark brown cell con- 
tents soluble in KOH, solution becomes stringly and quickly 
stained a bright pinkish red. 

■ Conidial stage unknown. 

On decayed leaves of sp., Lake Crescent Olympic Na- 

tional Forest, Washington, June 3, 1939. A. H. Smith 7<?P5i. 
Type deposited in the Herbarium of the University of Michigan. 

The morphological characteristics exhibited by this fungus re- 
quire the establishment of a new genus. It belongs in the family 
Heliotiaceae, tribe Ciborideae. Because of the absence of a 
sclerotium it can not be placed in the genus Sclerotinia. White- 
has delimited the genus Ciboria as follows : ‘True Ciborias ... 
are associated in nearly all cases with inflorescences; they ap- 
parently I'arely if ever occur on wood, stems or leaves. They 
completely stromatize the floral structure in the form of ainummy.’^ 
Our fungus has no stroma and it is foliicolous. With respect to 
the genus Rutstroemia, White (l.c.) names several fundamental 
characters that he says distinguish the genus. Among them are: 
presence of stroma ; production of spermatia ; apothecia having a 
middle gelatinized zone in the ectal excipulum ; ascospores becom- 
ing one to several septate at maturity; production of apothecia in 

-White, W, Lawrence. A monograph of the genus Rictstroemia (Dis- 
comycetes). Lloydia 4: 153-240. 1941. 
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late summer and early fall. On all of these counts our fungus 
differs from the genus Ruistroemia. An outstanding difference 
between our fungus and the genera mentioned above, is the pres- 
ence, in P. It mlrrina, of hyaline and of colored paraphyses. The 
occurrence of two kinds of paraphyses is, as far as the writer is 
aware, a character not known in any other discomycete. Colored 
paraphyses are found in species of Rutsfroeniia and Cihoria. But 
in all cases they are the only type produced and the coloring matter 
is restricted to the upper portion of the paraphyses and is usually 
a light or golden brown color. In P. umbrina the colored para- 
physes are produced in addition to the colorless ones. The pig- 
mentation is dark brown and is distributed throughout the entire 
length of the filaments. Sections mounted in water show that the 
coloring matter is not water soluble. It is broken up into short 
sections resembling beads. The color is a dark brown. Sections 
mounted in dilute KOH show a striking chemical reaction which 
is a good specific character. In KOH solution the coloidng matter 
is immediately dissolved producing a bright pinkish red color in 
the solution. The pigment in the colored paraphyses and in the 
colored excipular cells reacts the same. The heretofore dark cells 
quickly become pale pinkish in color, with the tint evenly dis- 
tributed within the cells. From sections so treated it can be seen 
that no cross walls are present in the paraphyses that were form- 
erly brown. Iodine solution does not stain any portion of the 
apothecium blue. Both types of paraphyses arise from the lower 
part of the hymenial layer. This portion is very compact and it 
is difficult to determine, even in section, the actual origins of 
either asci or paraphyses. However, the colored contents of the 
larger pai'aphyses makes it possible to see that they arise from the 
same hymenial tissue as the asci and hyaline paraphyses. The 
colored paraphyses are not at all like setae. The tips are rounded 
and the walls are thin. 

Studies made from cross sections of the fungus show an in- 
verted cone of hypothecial tissue that is entirely prosenchymateous. 
The cell walls are light brown in color and the contents are nearly 
hyaline. The cell walls are thin, and the hyphae are intricately in- 
terwoven. This core of tissue connects directly with the excipular 
layer, and above with the hymenium. There is no gelatinous layer. 
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In microscopical mounts the hymenium can be forced out leaving 
the excipular shell nearly intact. The netted appearance of the 
outermost layer of excipular cells can then be plainly seen. This 
net becomes radially striate near the base of the cups and *e 
striations extend downward longitudinally the length of the stipe. 
Upward the strands form the shallow crenulate margin. The 
free ends of these hyphae are arranged in small bundles of from 
10-15 ends in each bundle. The tips of these hyphae are rounded. 
The scallops formed by them are not tooth-like nor do they form a 

The asci and spores are typically those of Cibomi spp. i he lack 

of a stromatic condition and the presence ^^ 0 ^^^^ types of 

paraphyses make it necessary to erect a distinct genus for the 
fungus. 

University of Michigan, 

■'Ann Arbor' 


A NEW RUST OF ORCHIDS 

David H. Linder ^ 

(with 8 figures) 

Among the interesting genera that have been assigned by Dietel 
(2) to the tribe Ravenelieae of the Pucciniaceae, belongs the genus 
Sphei'wspora which occurs in Africa, but primarily in the Ameri- 
can tropics. The genus occurs on such widely wseparated host 
genera as Dioscorea, Smilax and Copaifera, and to these must now 
be added Epidendrum oi the Orchidaceae. The material about to 
be described was received from Dr. A, G. Keyorkian through the 
kindness of Prof. W. H. Weston, Jr., who turned it over to the 
writer for study and determination. It is indeed a great pleasure 
to the writer to dedicate this species to Dr. Kevorkian, not only be- 
cause of his interest in the orchids, but more especially because of 
his many collections of interesting fungi of the tropics. 

Sphenospora Kevorkianii sp. nov. (fig. 1-8) 

Pycnia et aecia ignota. Uredosori hypophylli, subepidemales, primum 
tecti, hemisphaerici, denium erumpentes subcupulatique, aparapliysati ; uredo- 
sporae ellipsoideae, oboyatae vel subsphaericae, 28-33 X 18-26.5, membrana 
flayida, 1, 5-3.3 ^ cr., echinulata, poris germinalibus obscuris, 1 vel ( ?)2, 
aequatorialibns ; teleutosori hypophylli in macul is irregulariter vel circu- 
lariter instructi, atro-fusci vel atri, usque ad 1 mm. diametro; teleutosporae 
obovoideae vel ellipsoideae parietibus hyalinis tenuibusque praeditae, 23-28 
X 13-16.5 /i, primum unicellulatae deinde lopgitudinaliter 1-septatae, cellula 
utraque basidium unicum sessile (1) -2- (3) septatum et ± 33 X 6.5 gerens, 
pediculi teleutosporarum hyalim, robusti, 41-66 X 6,5- 8.3 a cellula magna 
oriente; paraphyses numerosae, clavate vel cylindricae, rectae vel conspicue 
recurvatae, primum dense luteo pignientatae, parietibus tenuibus praeditae, 
100-116 X 8-10.5 /a. 

Pycnia and aecia unknown. Uredosorus hypophyllous, sub- 
epidermal, at first covered and hemispherical, then erumpent and 
subcupulate, aparaphysate. Uredospores ovoid, ellipsoid or sub- 
spherical, 28-33 X 18-26.5 p,, the membrane yellowish, echinulate, 
1.5-3. 3 IX thick, the germ-pores obscure, one or possibly two, equa- 

^ Contribution from the Laboratories of Cryptogamic Botany and the 
Farlow Herbarium, Harvard University, No. 206. 
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torial. Teleutosori liypophyllous in light colored spots, arranged 
irregiilarly or loosely clustered in circles, dark brown or black, or 
lighter colored from the uredospores that remain in the sorus, up 
to 1 mm. in diameter, subepidermal. Teleutospores obovoid or 
ellipsoid, thin-walled, 23-28 X 13-16.5 fx, at first one-celled but be- 
coming longitudinally one-septate, each cell soon bearing a single 
basidium that is (l-)-2-(3-) septate. Basidiospores hyaline or 
yeilowish from the scattered droplets of pigment, globular, ovoid, 
or irregularly ovoid and mostly apiculate, 8.2-11.5 X 6.5-7 /x. 
Paraphyses numerous, clavate or •cylindrical, straight or strongly 
curved or even coiled at or near the apex, thin-walled, 100-116' 
X 8-10. SX, at first densely filled with cytoplasm and yellow pig- 
ment, then losing their contents and becoming hyaline, either in 
clusters at the margin of the sorus or singly among the teleuto- 
spore pedicels where they arise from the same large basal cells. 

On Epidendmm difforme, causing considerable damage, Bilwas 
Karma, Departmento El Capo, Nicaragua, April 6, 1943, A. G, 
Kevorkian, 

This species is of interest not only because it is parasitic on a 
member of the Orchidaceae, but also because of its development. 
The fungus possesses marginal paraphyses in addition to those 
formed among the teleutospores where they arise from the same 
large cells that might be termed the teleutospore mother-cells. The 
teleutospores in the very early stage of development are difficult to 
distinguish from the paraphyses, but shortly after the future stalk 
cell (which attains dimensions of 41-66 X 6.5-8.3 fx) has reached a 
certain size, it begins to enlarge at the apex and then the terminal 
cell is cut off by the formation of a septum. Shortly thereafter, 
the terminal cell, having become abruptly enlarged (fig. 5), be- 
comes longitudinally septate to produce two cells, each of which 
quickly germinates by the production of a three-celled, rarely a 
two- or four-celled basidium (figs. 6, 7). However, prior to the 
formation of the basidia from the apices of the cells of the teleuto- 
spore, there is a tendency for the two cells to separate Dear the 
apex, either as a result of the elongation of the tips prior to 
basidium formation or else from internal pressure of the spore 
that pushes them apart. This tendency of the apices of the teleuto- 
spore to split recalls Cummins’ (1) statement in regard to Ypsilo- 
spora that ^'The arrangement of two t^liospores upon a common 
pedical is similar to that which characterizes the teliospores of 
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except that here the two spores have no common 
wall. It should be noted that the teliospores of Sphenospora 
Copaiferae (F. Henn.) Syd, are described (Monogr. Ured, 4; 
584. 1924) as . . am Septum meist ziemlich tief eingeschnlirt. 

If the splitting of the teleutospore is significant, as has been sug- 
gested by Cummins (1) , then Sphenospora is allied to Y psilospora 
and this genus is in turn related to Olivea and Chaconia since these 
two last named genera may be ‘considered as having arisen from 
Y psilospora through the aggregation of the free teleutospore 
pedicels into a dense compound stipe. Y psilospora thus differs 
from Olivea much in the same manner as Uroinycladium or Cw'- 
f only CCS differs from Ravenclia excepting that in this latter in- 
stance, the stipe cells of Ravenclia have remained long and slender 
instead of becoming short through septation. This difference 
would not seem unusual when it is considered that two different 
series of forms have undergone a more or less parallel evolution. 
If all of these genera were brought together in the Raveneliae, it 
would then seem logical to include M ar aval i a in the series between 
Y psilospora and Chaconia or Olivea, an arrangement that would 
bring together those forms that appear to have evolved primarily 
on the Leguminosae and which furthermore have certain morpho- 
logical characters in common. According to this disposition of the 
genera, it is suggested that the tribe Oliveae either be dispensed 
with or reduced to subtribal rank and the Raveneliae be considered 
a tribe which would then consist of two series, at least, one of 
which terminates with Chaconia or Olivea and the other that 
terminates with Ravenclia or a closely related genus. Since this 

Figs. 1 - 8 : all figures except 1 and 3 are shown at a magnification of 
X 1150 , the others are natural size and X 550 respectively, 1 , a relatively 
heavily infected leaf of showing the distribution of the 

hypophyllous teleutosori ; 2 , a characteristically shaped uredospore; 3 , ele- 
ments of the hymenium showing the large basal cells from which arise the 
teleutospores and the cylindrical paraphyses, some of which have lost their 
contents; 4 , enlarged basal cells bearing only paraphyses * 5 , at the left a 
teleutospore initial which has enlarged after becoming separated from the 
stipe by a septum ; 6, a teleutospore initial which has become longitudinally 
septate; 7 , basidiospores which illustrate variation in shape; 8 , a teleutospore 
initial which, having formed two teleutosiJores, has germinated to form two 
basidia. 
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treatment of the Raveneliae is at variance with the ideas of Dietel 
(2) and Mains (3) and other uredinologists, it will be interesting 
to see if future cytomorphological studies bear out these conclu- 
sions. 
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THE MORPHOLOGY AND TAXONOMY OF 
ALTERNARIA CITRr 

Donald E. Bliss and H. S. Fawcett 
(with 5 figures) 

INTRODUCTION 

The original description of Alternaria Citri Ellis and Pierce was 
published in 1902 by Newton B. Pierce (26), in a short article 
entitled ''Black Rot of Oranges/' Ten years earlier, this disease 
had been reported in connection with investigations, presumably by 
Pierce, in California. In this report (18, p. 238-239), it was 
stated that the black rot of navel oranges had only recently at- 
tracted the attention of orange growers in California, that the dis- 
tribution of the disease in California was as wide as that of the 
navel orange itself, that the disease was caused by a new species 
of fungus belonging to the genus Macrosporium, and that it 
brought about premature ripening and fall of the fruit, with an 
incidence as high as 10 per cent in some cases. 

In 1901, J. H. Reed (27), a prominent citrus grower at River- 
side, California, evidently unaware of any previous work on the 
black rot of oranges, and without referring to any fungus or dis- 
ease by name, described the black-rot condition and estimated that 
fruit losses for that season were from 10 to 30 per cent. Ap- 
parently replying to Reed's article, Pierce (25)- stated that "this 
disease was thoroughly investigated at Riverside and elsewhere in 
Southern California by the Department of Agriculture some six or 
eight years since, and the main facts were given to the public." 

In his description of the fungus, Pierce (26) states that single- 
spore cultures had been made and that "detailed descriptions and 
illustrations are reserved for publication, together with facts rela- 
tive to preventive treatment." Unfortunately, these data were 
apparently not published. As far as can be ascertained, no fungus 
material studied by Ellis and Pierce is available for examination. 

1 Paper No, 509, University of California Citrus Experiment Station, 
Riverside, California. 
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In the absence of such original material, luiGertainty has arisen as 
to the characteristics and limits of Alternarm Citri, and as to the 
identity of related fungi on other fruit crops and on citrus in other 
parts of the world. 

Altciiiaria Citri, or closely allied forms, have been reported in 
many countries where citrus is grown. In California the fungus 
is widespread and may be found on all the aerial parts of citrus 
trees. A. Cifri has been isolated from desert air at considerable 
distances from citrus trees (9), and an ./i/fcrnam, possibly of the 
same species, lias been obtained from air over the ocean 400 miles 
of! the coast of California (28). The following list, showing 
localities where observations or studies were made, authors, and 
dates of published reports/ emphasizes the wide geographic dis- 
tribution of /I. Cf/n’. 

United States— Ca/iforma; Smith, 1909; Fawcett, 1912, 1915, 
1922, 1923, 1925, 1926 (13), 1927, 1929 (14), 1936 (15); 
Amundsen, 1913 (1); Coit and Hodgson, 1916, 1918 (8), 1919 
(9) ; Bartholomew, 1923 (2), 1926 (3) ; Barger, 1928, 1933; 
Horne et aL, 1930; Savastano and Fawcett, 1929 (33) ; Brooks 
and McColloch, 1936; Fawcett, Klotz, and Nixon, 1936 (17). 
Amona.* Coit, 1908; George, 1922. Fawcett, 1936 (15). 

Florida: Fawcett, 1911, 1912; Stevens, 1919 ; Burger, 1922, 1923, 
1936 ; Rhoads and De Buskl 1931 ; Winston, 1937 ; Ruehle, 
1937 (31). Cuba: Horne, 1912; Johnston and Bruner, 1918; 
Bruner, 1921. Puerto Rico: Stevenson, 1918. Argentina: 
Blanchard, 1931 ; Green, 1932; Marchionatto, 1933. Uruguay : 
Acosta, 1931; Fawcett and Bitancourt, 1940. Paraguay: 
Fawcett and Bitancourt, 1940. Italy: Sibilia, 1930; Monte- 
martini, 1931 ; Cocchi, 1931; Fawcett, 1931, 1936. Portugal 
(including Azores): Coutinho, 1929; Fawcett, 1931. Spain: 
Kidd and Tomkins, 1928; Fawcett, 1936 (15). Morocco: 
]M.alengon and Delecluse, 19v37. Greece: Sai'ejanni, 1935. 
Cyprus: Nati'ass, 1932, 1933. Egypt: Briton-Jones, 1925; 
Melchers, 1932; Fawcett, 1936 (15). Palestine: Reichert, 
1927 ; Kidd and Tomkins, 1928; Reichert and Perlberger, 1928; 

“Numbers in parentheses indicate reports of special pathological or 
mycological interest, included in “Literature Cited’' at the end of the present 
paper. 
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Fawcett, 1931. Russia : Maklakova, 1932 ; Tzereteli and 
TchaHturia, 1939. Southern Rhodesia: Hopkins, 1930; Bates, 
1936, 1937, 1939. Union of South Africa: Doidge, 1924, 1929 
(11), 193^ Evans, 1925, 1929, 1936, 1937; Kidd 

and West, 1928; Barker, 1928; Doidge and Van der Plank, 
1936; Van der Plank et aL, 1938; Wager, 1939 (35, 36). 
Northern India: Chaudhuri, 1936. China: Yu, 1934; Teng, 
1940; Wei, 1940. Japan: Fawcett, 1936 (15). Australia: 
Steward, 1913; Adams, 1923 ; Kidd and Tomkins, 1928; Young 
andRead, 1932; Hall, 1938. 

Side spot decay of dates, caused by a similar form of Alternaria, 
has been investigated in Arizona by Brown (7), and in California 
by Fawcett and Klotz (16), and by Turrell, Sinclair, and Bliss 
(34). A leaf spot of sweet cherry was studied by Rudolph (30), 
who considered the fungus to be a variety oi Alternaria Citri. 

Although Widely distributed in other parts of the world. Alter- 
11 aria CPn appears not to have been reported from tropical coun- 
tries. The fungus is not mentioned in available reports from the 
Philippines, Java, Southern India, the middle tropical parts of 
Africa, Panama, Central America, and the tropical states of South 
America. In view of the fact that the junior author, in studies in 
Brazil, found no Alternaria in thousands of oranges of different 
varieties, it is believed that this lack of reports from the tropics 
may be significant.^ 

The purpose of this paper is to present what the writers consider 
to be a reasonable concept of Alternaria Citri a species. This 
concept is based not only on the original description by Ellis and 
Pierce (26), but also on studies of a considerable number of iso- 
lates from navel oranges collected in various localities in southern 
California, including some of those localities where Pierce obtained 
his specimens.^ An emended description of the species has been 

^ Since this was written, an unidentified specimen of Alternaria sp. (prob- 
ably not A. Citri) on citrus leaves has been received from Dr. A. A. 
Bitancourt, Institute Biologico, Sao Paulo, Brazil. He states that Alternaria 
has been found only rarely on Citrus in Brazil. 

■^Pierce was Special Agent in California, U. S. Department of Agricul- 
ture, Division of Vegetable Pathology, in charge of the Pacific Coast Lab- 
oratory of the Bureau of Plant Industry, Santa Ana, California. He men- 
tioned specifically (25) that the black rot of oranges was investigated espe- 
cially at Riverside, 
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Fig. L Alternaria Citri ElHs and Pierce. Type culture no. 2077 on Czapek’s 
agar; incubated 8 days at 26® C. (X 593.) 
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prepared from a neotype, specimens of which have been deposited 
in several herbaria. New evidence is presented on the morphology 
and taxonomy of Alternaria Citri, based on a statistical study of 26 
isolates from fruit of Washington Navel orange, Deglet Noor date 
palm, and Holguin guava. The taxonomic relation of Citri to 
certain other short-beaked forms of the genus is also discussed. 

METHODS 

During January, February, and March, 1943, isolates of Alter- 
naria and other fungi were taken from fruit of the Washington 
Navel orange (Citrus sinensis ['L,] Osheck), the Deglet Noor date 
palm (Phoenix dactylif era h,) , 3.nd tht Holgnin guava (Psidium 
gmjava L.). Among the isolates of these fungi were certain ones 
of similar appearance, which were selected for study because they 
resembled A. Citri, Several dissimilar isolates, from date, were 
reserved for further study. 

Isolates from orange, nos. 2060, 2061, 2062, 2067, 2068, 2069, 
2077, 2078, and 2081, were obtained at the University of Cali- 
fornia Citrus.Experiment Station, Riverside, California; nos. 2063, 
2064, and 2065, at North Whittier Heights, California; nos. 2070 
and 2071, at Claremont, California; nos. 2072 and 2073, at Azusa, 
California; nos. 2074, 2075, and 2076, at Charter Oak, California; 
and nos. 2079 and 2080, at Altadena, California. Isolates from 
date, nos. B-709, B-714, B-717, and B-719, were obtained at Indio, 
California. The isolate from guava, no. B-740,® was obtained at 
Riverside, California. Spore measurements from these 26 isolates, 
taken between February 11 and May 21, 1943, form the basis of 
the present study. 

The isolates of Alternaria were grown in petri dishes at 26° C., 
on 2 per cent Czapek’s agar ® (pH 5.12), 2 per cent corn-meal 
agar^ (pH 5.8), and on sterile slices of the fruit of Washington 
Navel orange, Valencia orange, and Eureka lemon. The spores 
produced on the slices of citrus fruit were so similar that, in sum- 

Isolated by W. T. Horne. 

^ Czapek’s agar: MgSOiVHaO, 0.5 gram; KH 2 PO 4 , 1.0 gram; KCl, 0.5 
gram; FeSo 4 * 7 H 20 , 0.01 gram; NaNOa, 2.0 grams; sucrose, 30 grams; agar, 
20 grams ; distilled water, 1 liter. 

^Corn-meal agar: Bacto-Corn-Meal Agar, 22 grams (20 grams agar); 
distilled water, 1 liter. . 
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Fig. 2. A-F, curves showing iiercentage distribution of spores according 
to length and width, in six single-spore cultures of isolates of Altcrnaria 
Citri from Washington Navel, orange. Each curve represents measurements 
of 100 spores taken at random. 
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niarizing the morphological data, results from the citrus media 

were grouped together. 

The fungus colony was examined after 7 to 20 days’ growth by 
removing from the petri dish a disk of fungus-covered substrate, 
4 mm. in diameter, and mounting it on a microscope slide without 
cover glass. The habit of growth and the number of spores in the 
spore chains were observed under low magnification. A small 
portion of the disk was then mounted in water with a cover glass. 
The slide was placed on a mechanical stage and moved backward 
and forward in such a manner as to bring only unexplored areas of 
the mount into the field of vision. A representative sample, in- 
cluding all the dark-colored, mature spores that entered the field, 
was used for measurement.^ Ti-ans verse and longitudinal septa- 
tions in these spores were noted, and spores with and without beaks 
were recorded on a dual counting device. 

Three measurements were made of each spore, namely, the length 
(including the apical beak, if any), the width, and the length of the 
apical beak. The apical beaks were relatively short, bluntly pointed 
structures at the narrow, distal ends of the spores. They were 
hyaline or less deeply colored than the body of the spore. The 
length of the beak was measured along the longitudinal axis of the 
spore, from the apex to the edge of the nearest cell having a dark- 
brown protoplast (fig. 5, A, f). Spores having either apical or 
lateral beaks were counted as 'Teaked .spores,” but only the apical 
beaks were included in the spore dimensions. Usually, the termi- 
nal spore was the only nonbeaked spore in a chain, although there 
were sometimes others. Beaked spores typically had a spore scar 
at the apex. Beaks having two or more spore scars usually had 
one or more transverse septa (fig. 5, A, c, 1). 

The septation of recently matured spores was easily determined, 
but because of the tendency toward secondary cell division and ex- 
cessive darkening in mature spores, the septation of some of the 
oldest spores was determined with difficulty. Only the cross walls 
bcHvecn cells having brown protoplasts were counted as transverse 

-"5 All measurements were made under a fluorite oil-immersion objective, 
N. A. 1.32, and a 15 X ocular with eyepiece micrometer on which 1 gradua- 
tion represented 0.90 Measurement? were read to the closest graduation 
of the micrometer. 
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septa. The outer walls of the colored cells in the terminal posi- 
tions were not counted. In the development of the spore, a median 
transverse wall marked the first cell division, and other transverse 
walls were often laid down before the first longitudinal septum 
appeared. For this reason, the spore was considered to be divided 
into segments by the transverse septa. Each segment which con- 
tained one or more longitudinal walls was counted as having one 
longitudinal septum. 

The number of spores in spore chains was determined prin- 
cipally because of interest in the maximum number, and the num- 
ber most commonly developed. The relative size of spores in the 
same chain was also observed. 

MORPHOLOGY 

The percentage distribution of spores of Alternaria Cifri, ac- 
cording to length (including beak), width, and length of apical 
beak, when cultured on the different media, is shown in table 1. 
In this table the scale of measurement is, for convenience, divided 
into units of 2.7 /x, or 3 graduations on the eyepiece micrometer, 
each. ' ■ '■'■'f' 

The wide variation in the length of spores, when grown ,oh, 
Czapek’s agar, is remarkable. Although 80 per cent of the spores 
from isolates from Washington Navel orange measured from 13.1 
to 34.6 /x in length (a range of 21.5 /x), the other 20 per cent in- 
cluded the remainder of the scale, from 8.1 to 13.07x,and from 34.7 
to 81.0 jix. The length encountered most frequently was that be- 
tween 23.9 and 26.5 /x, although only 14 per cent of the spoi’e popu- 
lation was included in this class. In isolates from date, on 
Czapek's agar, 82.7 per cent of the spores measured between 13.1 
and 34.6 /x in length, and the extremes were 9.9 and 57.6 /x, re- 
spectively. In this case, the length encountered most frequently 
was that between 21.2 and 23.8 /x, including only 12.8 per cent of 
the spore population — a group only slightly larger than five others. 
The width of spores grown on Czapek’s agar was considerably 
more uniform than the length. In isolates from orange, 89,3 per 
cent of the spores were 7.7 to 15.7 /x wide, while in isolates from 
date, 94.8 per cent were in this range. Spores with long beaks 
were found occasionally, but at least 90 per cent of spores from the 




TABLE 
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orange isolates and 85 per cent of those from date had either no 
beaks or beaks up to 7.6 ^ in length. 

The response of Alternaria on sterile fruit slices of Washington 
Navel orange, Valencia orange, and Eurkea lemon was very differ- 
ent from that on Czapek’s agar. The fungus on citrus fruit slices 
produced much aerial mycelium with relatively few spores, while 
on Czapek’s agar it produced little aerial mycelium with many sig- 
nificantly longer and broader spores. More than 90 per cent of the 
spores from orange and elate isolates, when grown on sterile slices 
of citrus fruit, were from 10.4 to 26.5 /;t, mostly 13.1 to 15.7 /x, in 
length (table 1 ) . Only about one third of the spores were beaked, 
and these beaks were mostly less than 7.6 /x in length. 

Abundant sporulation was obtained on corn-meal agar. Spores 
from these cultures were similar in length to those on Czapek’s 
agar (table 1), but they were somewhat narrower, and their beaks 
had greater mean length. 

Spores with 1 to 4 transverse septa were relatively common in 
all cultures; the extreme range of variation was from 0 to 11 septa 
(table 2). On Czapek’s agar and on corn-meal agar, 40.6 to 51.5 
per cent of the spores were 3-septate. About half of the spores 
from citrus fruit slices were 1 -septate, however, and less than one 
fourth of them were 3-septate. Spores with 2 longitudinal septa 
were most common on the agar media, and spores with 1 or no 
longitudinal septum were most common on citrus fruit slices. 

The number of spores in spore chains was easily observed in 
cultures on the agar media but not in cultures on citrus fruit slices, 
because of the aerial mycelium. The spore chains on corn-meal 
agar had noticeably more spores than those on Czapek’s agar 
(table 3). Whereas 6-spored chains were most numerous on corn- 
meal agar, 4-spored chains were most numerous on the other. One 
chain of 17 spores was observed on corn-meal agar. 

About 40,000 spores were examined for beaks (table 4). Of 
these spores, grown on the different media, the following percent- 
ages were beaked: on citrus fruit slices, 31.1 to 37.8 per cent; on 
Czapek’s agar, 61.1 to 62.9 per cent; and on corn-meal agar, 84.9 
to 87.5 per cent. 

It was commonly observed that the length of individual spores 
in a chain tended to decrease more or less regularly from the oldest 
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TABLE 4 

Percentages OF Beaked Spores in Cultures of Alternaria Citri, 
FROM Various Isolates Grown on Different Media 




Beaked spores 

Culture medium 

Number of spores 



observed 

Number 

Per cent 



21 isolates from fruit of Washington Navel orange 


Czapek’s agar 

Citrus fruit slices. 

Corn-meal agar . ........ . i 

14,305 

3,750 

11,755 

8,734 

1,167 

10,294 

61.1 

31.1 

87.5 

4 isolates from fruit of Deglet Noor date palm 

Czapek’s agar 

6,074 

1 ■ " ' 1 

i 3,820 i 

62.9 

Citrus fruit slices. ........ 

4,439 

1,681 

! ' ■ 1 

37.8 

1 isolate from fruit of Holguin guava 

Corn- meal agar . 

375 

t 

1 488 

1 84.9 


to the youngest — that is, from the proximal to the distal end of the 
chain. All the mature spores in 31 chains were measured. Al- 
though variations were observed in certain instances, the mean 
length of the spores, taken consecutively and beginning with the 
oldest in each chain, decreased in order from no. 1 to no. 8 (table 
5). Irregularities in the results beyond this point are attributed 
to the small number of individuals measured. 

Characters such as spore size and the tendency to produce beaks 
have been markedly influenced in these studies by the different 
kinds of nutrient media used. At first we thought that Alternaria 
Citri might respond most favorably when grown on fruit of the 
Washington Navel orange, but this was not the case. Slices of 
citrus fruit were poorly suited for culture media, because when 
grown on this fruit, the spores of the fungus were relatively small, 
thin-walled, nonbeaked, smooth, and light-colored, as compared 
with those grown on agar. Also, spore chains, on citrus fruit 
slices, were either absent or obscured by masses of aerial mycelium. 

That Alternaria Citri was first described and named in relation, 
to a disease of citrus is no reason why it should necessarily appear 
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Length (3F Consecutive Spores in Spore Chains of Alternaria Citri * 


Spore 
' ■ no. 

Total number of 
spores measured 

Spore length 

Range (fi) 

Mean (fj.) 

"■ IT 

31' ■ 

14.63-49.40 

30.38 

■ 2".' ' ' 

3T, ■ ■■■ ^ 

15.58-41.30 

26.72 

/ ' 3^ ■ 


13.30-31.35 

., 22.42. 

"'4, 

■■■30.,:.'. 

13.30-35.53 

21.53 

5' ■: 

■.'24: . 

12.35-34.20 

19,80 

6 

16 

13.30-27.55 

19.24 

7 

12 

7.60-29.45 

^".■'d;7.4i: 

8 

3 

8.74-20.90 

■1.5.26'-. ■■ ■^■ 

9 

■ 2 ' 

17,10-22.80 

19.95 

10 

2 

15.20-19.00 

17.10 

11 

Tl.'' 


■ .14.25 

12 

' ^ h' 


9.50 

1' ' ■ ' 


* All spores except the youngest or terminal spore in each of 31 spore chains 
were measured in order, from the proximal to the distal end of each chain. 


most vigorous and natural while attacking citrus fruit. Further- 
more, as found imbedded in the ripening flesh of the date, Citri 
is difficult to recognize except by the usual methods of isolation and 
culture. In the date, the mycelium is sterile and composed of 
greatly swollen cells, some of which are 30 /x in diameter. The 
appearance of isolates on agkr fw w^ro is therefore the primary 
liasis on which we have formed our concept of the s 

Apparently, Elliott (12) did not Study Alt erna7% Citri, but lie 
demonstrated, in seven other species of A Iternaria, variations in 
spore size which were induced by different types of nutrient media. 
Elliott also observed that “slight changes in media may cause great 
changes in the submerged mycelium.” 

Such variations in growth response emphasize the need for a 
standard cultural environment and laboratoiy technique in con- 
nection with the description and identification of Alte^^naria spp. 
We have found Czapek’s agar (see footnote 6) to be a favorable 

Fig, 3. Percentage-distribution curves of type culture 2077 and of a com- 
posite of nine cultures of isolates 2060, 2061, 2062, 2063, 2065, 2067, 2069, 
2077, and 2080 of Alternaria Citri irom Washington Navel orange. A, 
length of spore, including beak; F, width of spore; C, length of beak; D, 
number of transverse septa; E, number of longitudinal septa; and F, number 
of spores in spore chains. Curves for culture 2077 represent measurements 
of 100 spores: those for the composite, 1,000 spores. 
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culture medium for the growth and sporulation of A. C/Yro and 
because its definite chemical composition can be easily diiplicated, 
we have used this medium in the preparation of our neotype 
material. 

Cultures of Alte7'naria Citri often become sterile when grown 
for extended periods on the common laboratory media. At first 
an isolate may sporulate profusely and have little aerial mycelium. 
After repeated subculturing, however, the tendency toward sterility 
will be marked by a gradual reduction in the length of the spore 
chains, an increase in the number of large, single, irregularly shaped 
conidia, and the development of much aerial mycelium. Devital- 
ized cultures of this kind are atypical and should not be included 
in morphological studies. For these reasons the related sti*ains 
oi Alt ernaria may be best identified when freshly isolated cultures 
are grown and observed under standard laboratory conditions. 

Our isolates oi Alte^maria Citri shown considerable varia- 
tion in the length of spore chains and in the tendency of the chains 
to branch when grown on different media. Since most of the 
spores within a chain are beaked, while the terminal spore is not, 
the percentage of beaked spores is relatively higher in cultures 
having long, straight spore chains than in those having short spore 
chains or chains in which there is much secondary branching. 

It has been shown that the spores in a chain tend to decrease in 
length from oldest to youngest. This is perhaps due to the rela-* 
tive availability of food at different points along the spore chain. 
In this acropetal type of sporulation, the first or oldest spore grows 
directly from the conidiophore i but the second spore, at the apex 
of the first, must obtain its food by translocation through cells of 
the first spore. Similarly, food for succeeding spores must pass 
through all the older spores in the chain, a process that naturally 
becomes more difficult at each step. Very long spore chains may 
have several short, swollen cells (one-celled spores) near the distal 
end (fig. 5, /). These diminutive spores may darken and have 
small beaks, but normal enlargement does not occur. A similar 
effect on spore size may also result from the branching of the spore 
chain. Smaller spores develop after the food stream has been 
divided. 

Wakefield (37) suggested an interesting but somewhat ques- 
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tionable theory regarding the length dtstriluition curve for conidia 
of Alternaria Brassicae y^lv. Citri. The curve for the conidia, 
which varied in length from 9 to 44 ju,, was complex and was 
thought to represent a composite curve consisting of a series of 
smaller, overlapping and interesting curves. W akefield suggested 
that each of the smaller curves may possibly correspond to a coni- 
dium of fixed position with ref ex'ence to the conidiophore and in 
relation to the other conidia in the chain. 

The primitive nature of Altei'naria Citri within tht Alter na^na- 
Stemphylmm group is suggested by the morphological similarity 
between the spores and the mycelium (fig. 1). A spore of this 
species resembles a segment of the mycelium containing one or 
more cells. Such a ''segment'’ is hyaline and slender at first but 
becomes darkened and more or less swollen with age. Secondary 
cell division may also occur in this “segment.” The cells of this 
“segment” are ' reasonably uniform in size, although the number 
may vary considerably. Each cell may germinate separately and 
may therefore be regarded as a potential spore and equivalent to 
any hyphal cell in the asexual propagation of the fungus. 

A spore chain of Alternaria Citri resembles a branch of the 
mycelium. Division and elongation of cells occur near the distal 
end, where a principal axis of growth predominates. Branching 
may occur along the sides of this “mycelial branch.” Certain long, 
slender spores, such as that shown in figure 5, C, are little more 
than extension joints in the conidiophore. All tliat distinguishes 
them from the conidiophore is a slight swelling, a somewhat darker 
color, and the ability to break apart from other segments in the 
chain. We regard A. Citri as a primitive fungus — one that is so 
little specialized in form that it cannot be sharply defined. 

An A/i^miana-like fungus was cultured by the junior author 
from Phoenix dactylif era, at Golea, Algeria, January 30, 1934. 
Wiltshire, • who identified the organism as Alternaria Jiispida 
(Harz) Oudemans 1902, states, in correspondence : “It is not a 
true Alternaria as the spores do not separate from each other nor 
from the conidiophore and is probably the same fungus as Phoina 
conidiogena Schnegg 1915.” ® Thus we see a morphological simi- 
larity between members of two widely separated form genera. 

‘^Wiltshire, S. P. Letter to H. S. Fawcett. June 7, 1935. 
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The principal difference, except for the so-Galled PAoma stage, is 
the ability of the spores to break apart. 

In the present study, the similarity between certain isolates from 
citrus, date, and guava indicate that Alternaria Citri have a 
rather wide, indefinite range. In SGlecting a type to represent our 
concept of the species, however, we considered only single- spore 
cultures from isolates from fruit of Washington Navel orange. 
Curves of frequency distribution, based on measurements of 100 
spores each, were prepared to illustrate the^^^^^a^^ of variability 

encountered. The curves for spore length were remarkably broad 
and flat, whereas those for width were comparatively steep (fig. 2) . 

Nine single-spore cultures from isolates nos. 2060, 2061, 2062, 
2063, 2065, 2067, 2069, 2077, and 2080, were selected to represent 
the range of variations observed in Alternaria Citri. Composite 
curves constructed from the combined' data of these nine cultures 
were compared with the corresponding curves of the separate cul- 
tures. The composite curves agreed most perfectly with those of 
culture 2077, from Riverside, California. Culture 2077 was there- 
fore judged to be the most representative member of the group and 
was selected to typify our concept of the species (fig. 3) , 

The graphic illustrations of spore measurements, septations, and 
catenulation, shown in figure 3, give a quantitative picture of varia- 
tions in Alternaria Citri, not only for our type culture but also for 
the group of cultures from which our type was selected. These 
curves (fig. 3) may be of value in identifying other isolates under 
• conditions of similar laboratory technique. 

To test our technique, subcultures of culture 2077 were grown 
on freshly prepared Czapek’s agar for 20 days at 26° C. Meas- 
urements of a random sample of 100 spores gave distribution 
curves for length, width, length of beak, and for numbers of trans- 
verse and longitudinal septa that were essentially similar to those 
of the original measurements (fig. 3). The spore chains in these 
later cultures, however, were longer than those previously ob- 
served : they ranged from 3 to 10 spores per chain, the largest class 
(27 per cent) containing 7 spores. Differences in age may have 
caused this discrepancy, for spore chains in the original cultures 
were examined when the cultures were 10 to 14 days old, while the 
later ones were examined after 20 clays. As a diagnostic char- 
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acter, the number of spores in a chain may therefore be less re- 
liable than spore size and septation. 

EMENDED DESCRIPTION OF SPECIES 
The original specific characterization of Alternaria Citri. diC- 
credited to Ellis and Pierce and published by Pierce (26), was as 
follows : 

“Alternaria citri, n. sp.— In oranges in California. Ef- 
fused, olivaceous, becoming nearly black. Mycelium abundant, 
loosely interwoven, gray, consisting of slender, septate, yellowish 
or olivaceous-hyaline threads, penetrating and overrunning the 
matrix, much branched, the branches mostly a little swollen at 
the apex and bearing the terminal variously shaped conidia, 
which are obovate, oblong-elliptical or subglobose at first, 10-22 
X 8-1 5 ji diam., and mostly 3-septate, finally lai'ge, 25-40 X 1 5- 
25 /X, short-clavate-oblong, 4-6-septate and slightly constricted at 
the septa, the cells divided by one or more longitudinal septa, 
dark olive-brown. The conidia are oftener 3-6-catenulate in 
series, either simple or branched. As shown by cultures, second- 
ary conidia often arise directly from the primary, thus giving 
rise to a secondary series. The cells of the conidia at maturity 
incline to assume a spherical shape, and the conidia then re- 
semble somewhat asci filled with globose sporidia.’’ 

From its habitat, inside the orange, and the character of the 
conidia, Pierce (26) concluded that Alternaria Citri was distinct 
from A, tenuis lAtts on orange leaves. No type specimens were 
mentioned by Pierce and none have been found in the Ellis Her- 
barium. Recently, a photographic copy of Pierce’s unpublished 
original illustrations ( the only ones known to exist) of the black 
rot of oranges and the spores of Alternaria Citri (fig. 4) was 
graciously loaned to the writers by Mrs, Newton B. Pierce, of 
Santa Ana, Calif ornia.^° 

The emended description follows: 

An unpublished manuscript entitled “Black Rot of Navel Oranges,'' by 
Newton B. Pierce, was also loaned by Mrs. Pierce. A typewritten copy of 
this manuscript, probably written during the period 1893-1901, is on file in 
the Library of the University of California Citrus Experiment Station, 
Riverside, California. The paper deals principally with economic and 
pathological phases of the subject. 
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Alternaria Citri Ellis & Pierce em. 

Coloniae in agaro Cxapekii effusae, griseae, olivaceo-brunneae vel atrae, 
in adversuni obscurae ; myceliis septatis, ratnosis, 2.7-6 m in diam., primum 
hyalinis et tenuibiis, demum brunnescentibus et inflatis ; conidiophoris sini~ 
piicibus rarnosisve, septatis, tenuibus, ad apices non inflatis, 3-5 //- in diam., 
olivaceo-bi'unneis, hilis terminalibus et interdum lateralibus praeditis ; eonidiis 
acropetalis, 2~7-catennlatis vel solitariis, pallidis usque olivaceo-brunneis, 
vetustis obscurescentibus, glabris vd verrucosis, plerumque obclavatis vel 
ovoideis, rostratis vel erostratis,. niuriformibus, septis transversis 0-7 (ple- 
rumque 2-4), longitudinalibus 0-6 (plerumque 1-4), magnitudine variis, 
rostro apicali incluso 8-60 p (plerumque 10-37 i^) longis, 6-24 p (plerumque 
8-16 p), latis : rostris plerumque 0-8 longis, hyalinis vel pallide brunneis, 
liilo apicali praeditis; catenulis sporarum simplicibus vel ramosis, rectis. 

Hab. in fructibus Cifri .ymcnw (L.) Osbeck, Riverside, California 

Goloiiy on Czapek’s agar rapid growirig, effused, somewdiat zon- 
ate, gray, olive'-brown to dull black ; reverse dark gray, purplish or 
brownish black; outline irregular. Mycelium septat branched, 
2.7-6 /A in dianieter, at first hyaline and slender, becoming brownish 
and swollen (fig^ 5 , simple or branched, 

septate, slender, not swollen at apex, 3-5 jx in diameter, olive- 
brown, with terminal and sometimes lateral spore scars (fig. 5, 
C-F ) . Conidia acropetal, 2-7-catenulate or solitary, light to olive- 
brown, darkening with age, smooth to verrucose, variously shaped, 
mostly obclavate or oval, beaked apically or laterally, or nonbeaked, 
slightly restricted at the septa, muriform, with 0-7 (mostly 2-4 ) 
transverse and 0-6 (mostly 1-4) longitudinal septa, size variable, 
length (including apical beak) 8-60/t (mostly 1 0-37^ > 

6-24 p (mostly 8-16 p ) ; beaks mostlyO-8 ju. long, blunt or rounded, 
0-3-septate, hyaline or light brown, with spore scare at apex (fig. 
5, A, B). Spore chains simple or branched, erect, arising from or 
near apex of conidiophores or directly from conidia (fig. 5, C, 
H-J). 

Habitat: Fruit of Washington Navel orange. Citrus sinensis 
(L.) Osbeck, Riverside, California. ^ 

Neotype specimens on which the emended description is based, 
grown on Czapekhs agar, have been deposited in the Mycological 
Collections of the Bureau of Plant Inclustry, Beltsville, Maryland. 
Coneotypes are deposited in herbaria, as follows : University of 
California, Berkeley, California; University of California Citrus 
Experiment Station, Riverside, California; Florida Agricultural 
Experiment Station, Gainesville, Florida; New York Botanical 
Garden, Bronx Park. New York City; Imperial Mycological Insti- 



Bliss and Fawcett: Alternaria Citri 489 

tute, Kew, Siirrey, England ; Plant Pathological Division, Institute 
Biologico, Sao Paulo, Brazil ; and Department of Agriculture, 
Pretoria, Union of South Africa. 

The principal differences between the original and the emended 
descriptions of Alternaria Citri may be attributed to the effect of 
different substrates on the development of this fungus. The 
s])ores illustrated hy Piei'ce (fig. 4) resemble spores that we have 
seen on flesh of decayed citrus fruits. Most of the spores shown 
in figure 4 (several of which had germinated) were probably taken 
from fruit, because a penciled notation (by Pierce) specifies that a 
chain of four conidia near the upper right-hand corner of the plate 
are “culture spores.” This, together with inferences in the written 
description, suggest that, although Pierce’s concept of the species 
was based largely on the condition on and within the fruit, he 
studied the fungus both in the orange and in artificial culture. 
That secondary conidia and spore chains are best demonstrated in 
cultures has also been our experience. 

The relative importance of a slight apical swelling in the conidio- 
phores of Alternaria Citri is a matter of opinion. Some conidio- 
l^hores are “a little swollen at the apex,” as indicated in the original 
description, although the emended description does not mention 
this fact. We have stressed the unswollen conidiophore of Altcr- 
naria Citri because it is typical of the species, and also because it 
represents one of the cardinal points of distinction between Alter- 
naria and Stemphylinm, as defined by Wiltshire (38, 39). 

In the original description, Pierce (26) states that conidia of 
Alternaria Citri are at first relatively small (10-22 X 8-15 z^) but 
finally become large (25-40 X 15-25 z-t). This would indicate that' 
only the larger spores are mature. If one may judge, however, 
from the dark color of many small spores in cultures where growtli 
has ceased, and from the ability of these spores to germinate, it 
would seem that the conidia may reach morphological and physio- 
logical maturity throughout a much wider range of sizes. The 
emended description defines this range as 8-60 X 6-24 /x. 

TAXONOMY 

We are indebted to Mason (19) and Wiltshire (38, 39) for their 
studies of the early literature and source material of Alternaria 
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Nees, Macrosporiuui Fries, and Steinphylium Wallroth. Much 
of this liteiatiire and material was not available to us. 

Wiltshire (38), after studying the available specimens and clis- 
cussing the basis for tht nBmts Alterna7Ha znd Macro sp^^^ con- 

cluded that, except for species having sarciniform spores, such as 
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Macrosporium sarcimforme Cavr., the name Alternaria sho\^ld he 
used for most of the species now called Alternaria mid Macro- 
sporium^ znd thzX Macrosporium should be placed in the list of 
nomina ambigua. A. tenuis Nees was considered the type for the 
genus Alternaria. 

Later, Wiltshire (39) studied specimens of Sfemphylium bo- 
try sum y by Wallroth, who founded the genus Sfemphylium in 1833, 
and concluded that this fungus was the same as that known in the 
literature later as Macrosporium sarcinula Berk., the conidial stage 
oh Pleospor a herb arum {Vers.) Rab. He concluded that these 
forms of Macrosporium constitute the true St emphylium of Wall- 
roth. Wiltshire thus put part of Macrosporium into Alteniaria 
mid purt into Stemphylium. The characters which distinguish 
StempJiylium irom Alternaria ^ as thus understood by Wiltshire, 
are (T) conidiophores swollen at the apex, (2) growth of the 
conidiophores continued through the terminal scar, and (3) an, 
oval, subangular spore "‘frequently constricted at the major median 
transverse wall and never beaked.” 

The fungus considered in the present paper is one of the forms 
that fall in the group commonly known us Alternaria, und is 
similar in general to the modern concept of A. tenuis, but appar- 
ently not to that illustrated by Nees. It is characterized by cohi- 
diophores that are not swollen at the apex and by beaked spores 
that are frequently borne in chains. 

Since: I92d, Alternaria Citri, or a very similar species, has been 
identified in California more than 160 times. The isolates, origi- 
nating from fruit rots and spots on leaves and fruit in several 
localities in the state and from various species and varieties of 
Citrus, have been roughly identified by their character of growth in 
culture. This fungus has also been isolated many times in Cali- 
fornia from date palm {Phoenix dactylifera L.) and less frequently 
from avocado {Persea gratissima Guertn.) , guava {Psidium Gua- 
/am L.), and from Gicanrften sp. 

Spores similar to those of Alternaria Citri have been identified 
in 24 collections from Citrus, represented by specimens in the her- 
barium of the University of California Citrus Experiment Station. 
Among these are specimens from 16 localities in California, and 
others from Phoenix, Arizona; Palermo, Sicily; Monzel bon zelf. 
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’Tunis; Damietta, Egypt; the Televiv region of Palestine; from 
Asuncion, Paraguay; and from Montevideo, Uruguay. Similar 
types of spores have been noted in photomicrographs sent by Dr. 
S. P. Wiltshire, from citrus specimens originating in Portugal, 
Cyprus, Southern Rhodesia, and the Union of South Africa; they 
have also been noted in isolates from citrus taken in Florida, Italy, 
Egypt, and Australia. 

Relatively large variations in spore size were found in the in- 
dividual cultures and specimens studied. In general, these varia- 
tions were of similar magnitude. In comparing the fungus in one 
culture or specimen with that in another culture or specimen, there 
seemed to be no natural grouping that would suggest differences 
in specific rank. Differences have often been noted in the develop- 
ment of mycelium and in the degree of sporulation, but these have 
not remained constant in culture. Differences in such unstable 
characters have been regarded as insufficient cause for the separa- 
tion of species. In correspondence, Wiltshire has pointed out 
that some isolates appear to have a larger percentage of long- 
beaked spores than others and that this feature might serve to 
separate certain types. It is our observation that spores in cer- 
tain cultures may show all gradations between no beaks and 
moderately long beaks. Since, in our experiments, the type of 
media has greatly influenced the percentage of beaked spores, and 
even the average length of the beaks, it would seem unwise to 
separate different strains of Alternai^ia on tht basis of this char- 
acter unless the fungi are compared under uniform conditions. 
Because of the wide variations in size and shape of spores in any 
specimen, the fungus should be cultured and subjected to consid- 
erable study before any separation is attempted. 

The folio wing species of fungi are now considered by us to be 
similar to Alfernana OVrf. The first of thtst (S temp hylhiiii 
Citri) is probably identical; the others are similar but not cer- 
tainly the same. 

Stcmphyliiim Citri was described in 1910 by Patterson and 
Charles (22), from end rot of oranges in Arizona. Examination 
and spore measurements of the fungus on microscope slides loaned 
by the United States Department of Agriculture, Bureau of Plant 

Wiltshire, S. P. Letter to H. S, Fawcett June 7, 19v35. 
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Industry, show that it is indistinguishable irom Alternaria Citri. 
This fungus is not a true Sfeniphylium d.s understood by Wiltshire 
(39) , because the conidiophores are not swollen at the apex and 
tlie spores are beaked. 

Macrosporium Citri was described in 1899 by Me Alpine (20) 
on leaves of lemon in South Australia. In addition to the descrip- 
tion and figures published by McAlpine, we have examined only 
a photograph of drawings by Wiltshire of a few spores from the 
type specimen. In size and septation, the spores of this fungus 
are reasonably similar to those of Alternaria Citri, but the spore 
body appears thicker and the beak more slender. M. Citri ap- 
parently belongs in the genus Alternaria, hnt tht question of its 
identity with A. Citri Ellis and Pierce must await further study. 

There is a remarkable similarity between Alternaria Mali Rob-^ 
erts and A. Citri, if we may judge from the published description 
and illustrations (29). A. Mali is reported by Roberts (29) to be 
'‘found constantly associated with characteristic spots on apple 
leaves from Virginia, Maryland, Tennessee, Arkansas, and Mis- 
souri.’^ Doidge (11) states that "A, Mali is similar in morphology 
to A. tenuis and A. Citri A She investigated the pathogenicity of 
A. Mali, A. tenuis, sni various strains of A. CiriT on apple, cherry, 
and citrus leaves, and on citrus fruits. Certain minor physio- 
logical differences were noted, but all strains produced decay in 
citrus fruits. 

Strains attributed to Alternaria tenuis Nees, reported on figs 
from California and Virginia by Brooks and McColloch (6), also 
bear a strong resemblance to A. Citri. 

Important details in the original concept of Alternaria tenuis are 
obscure, since there is no mention of spore dimensions in the de- 
scription published by Nees in 1817 (21). Nees’s figure, repro- 
duced by Wiltshire (38), shows chains of 2 to 4 spores, with fili- 
form connections (beaks) that are approximately the same length 
as the spore bodies. Other illustrations of A. tenuis by Corda 
(10), Saccardo (32)> Penzig (23), Berlese (4), Elliott (12), and 
Bolle (5), also reproduced and discussed by Wiltshire (38), in- 
dicate that the concept of this species has varied considerably from 
that of Nees. In one of the more recent concepts, such as that 
represented by Penzig (24) on citiTis leaves, the spores are small 
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and close together in chains, with very short or no beaks. On the 
basis that A. ^fasctcul^^ (Cooke & Ellis) Jones & Grout is a 
synonym of A tenuis as studied by Bolle (5), Mason (19) re- 
ferred to v^. specimens ‘'whose spores are obclavate, borne 

in long chains, and the majority of whose spores have 3 to 5 cross- 
septa, and, especially in culture, fall within the limits 20 to 50 X 10 
to 14 /x.” Among the species referred to A. tenuis or the A. tenuis 
group by Mason (.19) are A, Mali, and Macrosporium Citri. 
Wiltshire (38) states that “the group of fungi which has in recent 
years come to be known as A. tenuis^' should, in his opinion, be 
indicated as A. 'tenuis' and., thus indicating that the name is not 
valid but that a better name is not available at present. In the 
course of time the specific limits of the different forms included 
in the group may be better understood and until this has been done 
the suggestion made seems the most practical under the circum- 
stances.” 

In correspondence, Shear has suggested that “since there seems 
to be no type or authentic material of A. tenuis, it would be de- 
sirable to select a specimen from some other source to designate 
as the neotype. In this case we find that Saccardo issued in his 
exsiccati Mycotheca veneta No. 2P7 what he considers to be this 
species. Since this is a well known series of specimens and is 
accessible in most large herbaria and is the basis of modern inter- 
pretations it would seem that it would be quite proper to designate 
this as the neotype.” 

Spores of the above-mentioned specimen attributed to Alternaria 
tenuis Nees by Saccardo were mounted on a microscope slide and 
loaned to us through the courtesy of Mr. J. A. Stevenson, of the 
United States Department of Agriculture. Among 530 spores 
examined, 79 per cent were beaked; of these, many were imperfect, 
the apex of the beak having been broken. Nearly all the spores 
were shriveled somewhat, and the length of the beak was not easily 
determined because the color of the spores had apparently faded. 

In comparing spores from our isolates of Alternaria Citri with 
those from the Saccardo specimen of A. tenuis (table 6), we found 
noticeable differences in the mean lengths, with and without beaks, 
and in the mean lengths of beaks alone. That spores of A. Citri 

Shear, C. L. Letter to H. S. Fawcett. October 28, 1943. 
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TABLE 6 


Spore Dimensions OF Alternaria Citri* and A, t Compared 


spore measurement 

A. Citri (fi) 

A. tenuis {fi) 

Length: 



Range, with beak ...... . ; 

8.1-81.0 

10.3-56.2 

Range, with beak (86.9 per cent of popula- 



tion) t • . • - . 

10.4-37.3 

21.2-45.4 

Mean, with beak. 

26.9 

32.9 

Mean, without beak. 

23.3 

27.0 

Mean, beak alone §..... 

■ 5.5-: 

8.6 

Width: 



Range. 

6.3-24.3 

7.2-14.4 

Range (89.3 per cent of population) J. . . . . 

7.7-15.7 

7.7-13.0 

Mean 

12.2 

11.2 


* Based on measurements of 1000 spores from isolates from Washington 
Navel orange on Czapek’s agar. 

t Based on measurements of 100 spores of A, tenuis Nees from Saccardo's 
exsiccati My cotheca veneta No. 297, Leguminihus putrescentibus Lathyri 
latifoliV' [Lathyrus latifolius L.] September, 1874, Selva (Treviso), Italy. 
(Loaned by U. S. Dept, of Agriculture.) 

I Smallest and largest measurements omitted from the range of total 
population. 

§ This calculation includes beaked spores only. 


had a greater range of length may be attributed in part to the larger 
number of measurements made for this species. It seemed sig- 
nificant, however, that when 13.1 per cent of the spore population 
(that portion of the population including the shortest and longest 
spores) was omitted, the range of spore lengths, with beaks, was 
10.4-37.3 /X ioT A. Citri and 21.2-45.4 /x for Saccardo^s specimen 
of A, tenuis. 

Alternaria tenuis, represented by the Saccardo specimen, does 
not seem to correspond either with the original figure and descrip- 
tion of Nees (21) or with the more recent concepts of Elliott 
(12) and Bolle (5). The range of spore sizes indicated by our 
measurements of the Saccardo specimen agrees rather closely with 
that indicated for A. tenuis by Mason ( 19 ), but neither agrees with 
that of A. Citri as we have studied it. If the Saccardo specimen 
were to be designated the neotype for A. tenuis Nees, we should 
assume that it was from the same host plant and from the same 
general locality as the original material. Since these assumptions 
would probably be false, and since the spores of the Saccardo 
specimen differ noticeably in shape from those figured by Nees 
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(21) , we are not inclined to consider the Saccardo specimen as the 
neotype of fcwuls' Nees. 

It seems to us that the rtdl Alter naria tenuis, li it can be de- 
termined, should have beaks averaging about the same length as 



Fig. 5. Alternaria Citri. A, a-p, spores with beaks; B, a-f, spores with- 
out beaks ; C, conidiophore with spore chain ; D~F , conidiophores ; G, young 
mycelium ; H, old mycelium with spores attached ; I, apex of spore chain 
show'ing formation of young conidium; J, apex of spore chain showing two 
short, swollen cells (spores) near the distal end. (All X 000.) 

the spore body rather than the nonbeaked or short-beaked form 
now attributed to it. Although the spores of A, Citri^ as we have 
observed them, are characterized by short beaks and no beaks, the 
percentage of beaked spores and the average length varying some- 
what with the type of medium, the question arises as to whether 
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some of the specimens identified as A, tenuis Nees in recent years 
inay not be good representatives of C//n. 

Wiltshire, in correspondence, states that '' 'A. tenuis auct’ has 
been consistently interpreted by Elliott, Bolle and others as a 
species which rarely if ever has a definite beak. The name is vvell 
established in the literature in this sense but as it is applied to a 
fungus different from that Nees had, it will be necessary to give 
Vi. fc/n/A auct.' a new name unless it can be shown to have another 
earlier valid name."' 

Elliott (12) tentatively divides the species of Alternaria and 
Macrospormni into six groups /Vf similar, forms which niay be 
identical, and which are undoubtedly closely allied." He suggests 
that "these groups might well be retained to indicate the similarity 
of a number of forms such as is exemplified in bacteriology in tlie 
B. [B act ermm\ call and 5. \Bacilhis\ subtiUs groups," and that 
each group "should be designated by a typical species.” Elliott’s 
A. tenuis group is characterized by spores ranging in size from 
11-50 X 7-20 fx, not including the beaks. According to his ob- 
servations, "the spores are quite variable in form as well as in size 
but are generally broad and muriform.” He lists 37 and possibly 
46 species in this group. A: Citri is not listed but it would also be- 
long here. 

Young (40) produced 165 "new diseases” by means of cross- 
inoculations with species of Alternaria 2 ind Macrosporium, under 
laboratory and greenhouse conditions. The production of disease 
symptoms on hosts not previously recorded, indicated that many 
species of these genera are facultative parasites with wide experi- 
mental host ranges. 

In a compilation of the species of Alternaria and Macrosporiuin 
included in Saccardo’s Sylloge Fungorum, Young (41) lists more 
than 100 s])ecies with spore dimensions falling within the extreme 
range of sizes here attributed to A, Citri, Although spore di- 
mensions are not the only important characters on which these 
species are separated, it is evident that much synonymy exists. 

We have shown that Alternaria Citri has short-beaked or non- 
beaked spores representing a relatively wide range of sizes. The 
emended description includes several closely related species which 

Wiltshire, S. P. Letter to D. E. Bliss. January 25, 1944. 
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have wide geographic distribution and host range. The name A. 
tenuis,, although no longer valid, has in recent years been applied to 
a group of fungi which resemble A. Citri more than they resemble 
the original description and illustration of A. tenuis Kees. While 
retaining /I. tenuis as the type species of the genus, it seems de- 
sirable, until a comprehensive survey of the genus is made, to 
regroup the small-spored, short-beaked forms about some other 
representative species such as A. Citri, 

SUMMARY AND CONCLUSIONS 

The fungus Alternaria Cfifn, described in 1902 by Pierce and ac- 
credited to Ellis and Pierce, is widely distributed throughout the 
temperate and subtropical zones but is apparently unknown in the 
tropics. Confusion regarding the morphological limits of this 
species has arisen because type specimens and illustrative material 
are lacking. 

New evidence on the morphology and taxonomy of Alternaria 
Citri is presented. This evidence is based on a statistical study of 
spores and other characters of 26 isolates from fruit of Washing- 
ton Navel orange, Deglet Noor date palm, and Holguin guava, 
from various localities in southern Calif ornia, including spme of 
those localities where Pierce obtained his specimens. 

A method, using Czapek’s agar, is proposed as a standard lab- 
oratory technique for the comparison of isolates and the identifica- 
tion oi Alternaria Citri. Citrus fruit slices were conducive to the 
production of much mycelium and relatively few spores ; corn-meal 
agar and Gzapek’s agar favored abundant sporulation with but 
little aerial mycelium. Marked differences developed when trans- 
I fers of the same isolate were cultured on different media. Much 

similarity was found, however, between various isolates (including 
those from orange, date, and guava) when cultured under uniform 
conditions on the same medium. 

Measurements of 2629 spores in the present study showed wide 
ranges of variation, especially in length. Isolates from citrus fruit, 
on Czapek’s agar, produced spores 8.1-81.0 /x inTength, including 
beaks (86.? per cent of the spores measuring.dO.T-37.3 /a), and 
6.3-24.3 fx in width (89.3 per cent of the spores measuring 7.7- 
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15.7 /x) . The beaks of these spores were up to 54.0 in length 
(90.7 per cent, up to 7.6 /x). Spores cultured on corn-meal agar 
were similar in length but somewhat narrower, with longer beaks. 
The same isolates on citrus fruit slices gave spores, 93.8 per cent 
of which were only 10.4-26.5 /X long. 

The number of transverse septa in the spores examined ranged 
from 0 to 11 and were commonly 1 to 4. On Czpek's agar, 40.6 
to 51.5 per cent of the spores had 3 transverse septa, but on citrus 
fruit slices less than 25 per cent bad 3 septa and approximately 50 
per cent were 1 -septate. Among 40,000 spores grown on the dif- 
ferent media, the following percentages were beaked: on citrus 
fruit slices, 31.1 to 37.8 per cent ,v on Czapek's agar, 61.1 to 62.9 
per cent ; and on corn-meal agar, 84.9 to 87.5 per cent. The per- 
centages of beaked spores were higher in cultures having long, 
straight spore chains than in cultures having short or branched 
spore chains. Terminal spores were mostly nonbeaked; the others 
were mostly beaked. In general, the average length of the spores 
in the chains decreased in order from the oldest to the youngest, 
that is, from the proximal to the distal ends of the chains. This 
decrease in length may be due to the decreasing availability of food 
at the distal end of the chain as it lengthens. The spore chains on 
corn-meal agar were noticeably longer than those on Czapek’s agar. 

The primitive nature of Alternaria Citri within the Alternaria^ 
Sfemphylium group is suggested by the morphological similarity 
between the spores and the mycelium. Graphic illustrations of 
spore dimensions, septation, and catenulation, give a quantitative 
picture of variations in the species, which may be of value in iden- 
tifying other isolates. 

The principal differences between our emended description of 
Alternaria Citri Ellis and Pierce and the original descriptions, and 
between our illustrations and those of Pierce’s, may be attributed to 
the effect of different substrates on the development of the fungus. 
Pierce’s concept was based largely on the condition of the fungus 
zmthin or on the orange fruit; ours, on the appearance in culture. 
The fungus may best be identified when freshly isolated cultures 
are observed under standard conditions. 

The fungus considered here is a true Alternaria, similar to the 
modern conception of A. tenuis Nees, but not to the conception 
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suggested by the original illustration of Nees’s. Examination of 
a large number of isolates and herbarium specimens of A. Cifri 
has revealed relatively large variations in spore size within the 
individual cultures and specimens. These variations have, in gen- 
eral, been o f similar magnitude. No natural grouping that woul d 
suggest differences in specific rank has been noted. Since the type 
of medium used is found to influence markedly the percentage of 
beaked spores and the avei^age length of the beaks, any separation 
of different strains on these characters should be based on com- 
parison under uniform conditions. 

Other species of fungi now considered by us to be similar to 
Alternaria Citri zrt the following: Stemphyliuin Citri Patterson 
and Charles (probably identical with A. Citri), Macrosporhim 
Citri Me Alpine, A. Mali Roberts, and A, tenuis Nees as reported 
on figs by Brooks and McColloch (6). The real A. tenuis, if it 
can be determined, should have beaks averaging about the same 
length as the spore body, rather than the nonbeaked or short- 
beaked form now attributed to it. Tbe name A. tenuis although 
no longer valid, has in recent years been applied to a group of fungi 
which resemble A. Citri more than they resemble the originab de- 
scription and illustration of A. fem/w by Nees. While retaining 
A. tenuis Nees as the type species of the genus, we suggest that 
the short-spored, short-beaked species be tentatively grouped about 
some other species such as A. Citri. 
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ADDITIONS TO THE UREDINALES OF 
VENEZUELA— IV ^ 

Frank D. Kern and H. W. Thurston, Jr. 


Our studies of the rusts of Venezuela began more than ten years 
ago. After determining about 1000 collections which were fairly 
well identified as to hosts, there remained a considerable residue 
(perhaps 125 collections) in which the hosts were either doubt- 
fully or not identified. Many of these specimens were so sterile 
or so fragmentary that hope for much aid in host identification 
seemed improbable. 

Many of these specimens bore well developed rusts and looked so 
interesting that we were loath to give up their further study and 
investigation. We determined to see what progress we might 
make by combining our knowledge of rust and host characters. 
Most every specimen we examined presented the aspect of a 
‘‘puzzle” but we nevertheless decided to see what we might accom- 
plish through what may be called “circumstantial evidence.” 

Sometimes we began with a clue from the rust. For example, 
if the teliospores had two cells, bilaminate walls, and pedicels with 
appendages, we recognized these as character of the genus Pr os- 
podium. This genus is known to inhabit the families Verbenaceae 
and Bignoniaceae. With this start we could begin checking both 
rust and host with known species and specimens. 

The host characters which could be checked were chiefly details 
of leaf structure pertaining to shape, texture, venation, glands, 
hairs, and margins. Sometimes we guessed that a host might 
belong to a certain family. We would then familiarize ourselves 
with the rusts reported on that family and see whether our rust 

1 Contribution from the Department of Botany, The Pennsylvania State 
College, No. 143. Publication authorized April 12, 1944, as paper No. 1231 
in the Journal Series of The Pennsylvania Agricultural Experiment Station. 
Previous papers in this series are as follows: Monog. Univ. Puerto Rico 
B. 2: 262-303, 1934; Mycologia 30: 537-552, 1938; 35: 434-445, 1943; 36: 
54-64, 1944. 
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might be one of them. Many times .that procedure brought re- 
sults, Occasionally we had fortunate accidents. By this we mean 
that when we were comparing our specimen with a known speci- 
men we found it did not agree but we came to the realization that 
another one would. 

As our studies proceeded we were confident that we were making 
some “hits.’' Later we found out that we had made some “‘near 
misses.” The facts are that we have solved a considerable number 
of the “puzzles” and the point is that some of our most interesting 
‘“additions” to the rust-flora of Venezuela have come out of this 
residue, which at first seemed so hopeless. The conclusion is that 
mycological collectors must not fail to take specimens even if the 
host is sterile and the specimen must be fragmentary. It should 
not encourage them, how^ever, to be careless or lacking in persis- 
tence to get the very best material available. We cannot overem- 
phasize the value of notes about the host. Even such elementar}^ 
facts as the type of plant — ^^whether shrub, tree or vine — and 
whether the leaves are simple or compound, alternate or opposite, 
etc., may turn out to be the “circumstantial evidence” that will lead 
to a solution. 

This report adds 30 species to the Venezuelan rust list. In our 
first paper published in 1934 the total w^as given as 184; two errors 
have reduced this to 182. Our additions in 1938 brought the total 
to 204, in 1943 to 237, in 1944 to 262, and now to 292. 

We must add that after carrying our studies as far as possible 
we sought the aid of several phaneroganic botanists. They have 
verified many of our identifications, have put us right on others, 
and have made some additional difficult determinations. To say 
that they have rendered valuable assistance is an under-statement. 
Without their help, we could not have reduced the residue to the 
mere handful as is now the case. Our thanks are due to Dr. E. P. 
Killip, Dr. S. F. Blake, Dr. P. C. Standley, Dr: H. A. Gleason, 
Dr. FI. K, Svenson, and Dr. R. E. Woodson. We are again in- 
debted to Professor R. Ev Dengler, of The Pennsylvania State 
College, for aid in the preparation of the latin diagnoses of the 12 
new species. 
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Aecidium Goutareae sp. nov. 

Pycnidiis amphigenis, in greges parvos macuHs decoloratis insidentibus, 
profunde insitis, oblate globosis, 80-95 X 96-144 ; periphysibus 40-55 /U longis* 

Aecidiis hypophyllis in macuHs decoloratis insidentibus, in aniiulos 2-5 
mm. diam. circum pycnidia aggregatis, breviter cupulatis, 0.1-0.2 mm. diam. ; 
peridio albido, margine eroso, aliquantuni recur va to ; cellulis peridii rhom- 
boideis, 16-20 x 29-35 /^; tunica exteriore 6-7 u cr., interiore 3-4 g, verru- 
cosa; aecidiosporis late ellipsoideis, 16-23 X 21-29 /^; tunica incolori, ca. 1.5 /<', 
minute aequaliterque verrucosa. 

On Coutarea hexandra (Jacq.) Schum. In Chapparal, near El 
Sombrero, Est. Guarico, July 20, 1940, C. E. Chardon 4044: 

This host belongs to the family Rubiaceae. A number of aecia 
have been described on various genera of this family but our speci- 
men does not match any species with which we have made com- 
parisons. 

Aecidium Hymemocallidis sp. nov. 

Pycnidiis amphigenis, in greges parvos maculis decoloratis insidentibus, 
inconspicuis, subepidermalibus, oblate globosis, 100-130 /^ latis ; periphysibus 
fasciculum 50-65 /i longum efforniantibus. 

Aecidiis amphigenis, numerosis, in maculis decoloratis insidentibus, in 
greges orbiculares vel ellipticos 5-10 mm. diam. circum pycnidia aggregatis, 
cupulatis, parvis, 0.1-0.2 mm. diam. ; peridio albido, margine recurvato, 
lacerato; cellulis peridii imbricatis, e facie polygonis, 16-21 X 23-32, proba- 
biliter longioribus ; tunica exteriore striata ad 6 /t cr., interiore ca. 3 a, ver- 
rucosa; aecidiosporis late ellipsoideis, 16-19 X 19-26 a ; tunica incolori, .ca. 
1.5 A cr., minute crebreque verrucosa. 

On Hymemocallis aff. caribaea Herb. El Valle, Caracas, Dist. 
Federal, May 20, 1941, Fr. Fernandez Yepe^ 4000 A. 

Jackson (Mycologia 18: 154-155. 1926.) reports from Chile 
two species of Aecidium on the family Amaryllidaceae, both on 
Alstromeria. One of these has aeciospores with colored walls and 
is obviously different. The other is also different in having 
* broader and taller aecial cups. Thei‘e is a species on Zephyranthes 
from Mexico which differs from our specimen in the character of 
the peridial cells and in the pycnia. 

Angiopsora lenticularis Mains, Mycologia 26; 127. 1934. 

On Lasiacis />rDCcrr/ma (Hack.) Hitchc. Forests at Rancho 
Grande, Est. Aragua, April 30, 1938, C. E. Chardon 2629 ; Rancho 
Grande, road Maracay a Ocumare de la Costa, Est. Aragua, March 
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28, 1939, Chardon & Whetsel road Maracay a Clioroni, Est. 
Aragua, April 9, 1939, Chardon, Whetzel & Muller 3388. 

The type specimen of this species is from Ecuador. It has also 
been reported from Puerto Rico. In the original description Dr. 
Mains states that the pores of the urediniospores are inconspicuous. 
While that is true we have made them out to be 6-8/ scattered. 
This arrangement holds for the specimens from Ecuador and 
Puerto Rico and ours from Venezuela agree. Uromyces costari^ 
censis Sydow on Lasiacis species has 2-4 equatorial pores. This 
fact enables one to make detei*minations with assurance even when 
only urediniospores are present as in the case of our Venezuelan 
specimens, . 

Bubakia venezuelana sp. nov. * 

Pycnidiis plerumque epiphyllis, inconspkuis, gregariis, in maculis decolora- 
tis insidentibus, subcuticularibus, oblate hemisphericis vel conicis, 48-58 
longis, ca. 112 m latis. 

Uredosoris amphigenis, sparsis, in maculis decoloratis dispositis, ca. 0.5 
mm. diam., mox nudis, cinnamomeo-brunneis, pulvervulentis, epidermide 
rupta non visibili; uredosporis late ellipsoideis vel obovoideis, 16-23 X26- 
34m,' tunica flavo-brunnea, 1.5-2 m cr., subinde ad apicem incrassata 3-5 m, 
sparse prominenterque aculeata; pons obscuris. 

Teleutosoris ignotis. • 

On Croton sp. Road to Chirgua, Est. Carabobo, March 8, 1939, 
Whetzel &: Muller 2951. 

Although the telia are unknown, the pycnial and uredinial char- 
acters are such that the relationship to the genus Bubakia setms 
unquestionable. In that genus, subcuticular pycnia have been re- 
ported by Jackson ( Mycologia 23 : 466. 1931.) and by Cummins 

(Mycologia 32: 370. 1940.). The aecia of the genus are ure- 

dinoid, subepidermal, and without peridium or paraphy ses. In our 
material we are unable to separate aecia (primary uredinia) and 
secondary uredinia. There are four other species of Bubakia de- 
scribed on Croton. From the three species of the western hemi- 
sphere, B. Crotonis, B. argentinensis, and B. mexicana, our species 
differs in the combinations of urediniospore characters, especially 
in markings on the walls. It is sparsely and strongly aculeate as 
against echinulations in the others. The African species, B. strato- 
sus, has coarse markings but the walls of the spores are much 
thicker and the spores are larger. 
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Endophylloides portoricensis Whetzel & Olive; Olive & Whet- 
zel, Am. Jour. Bot.,4:51. 1917. 

On Mikania sp. Ocumare de la Costa, Est. Apagua, March 19, 
193SOC. E. Chardon 2488; Rancho Grande, road Maracay a 
Ocumare de la Costa, Est. Aragna, March 25, 1939, Chardon & 
Whetsel 2138. 

The specimens here cited presented a difficult problem when we 
began our studies. The rust has the appearance of old aecia and 
the host was unnamed. Preliminay examination revealed that the 
rust was not dcn A ecidium. We thought the host of one specimen 
might be a species of Eupatorium. Further studies showed the 
absence of pycnia and the presence of short waxy columns of 
spores in sunken cups, surrounded by a peridium made up of ver- 
rucose cells. This led to the suggestion that the rust might be 
Pucciniosira Eupatorii Lagerh. Our specimen was so old that it 
was difficult to determine the nature of the spores. They were 
germinated and so collapsed that we could not make out whether 
or not they were two-celled. Later, through the aid of Dr. S. F. 
Blake, the hosts were identified as a species of Mikania. This 
fact, together with the probability that the spores are one-celled, led 
to the determination of our specimens Endophylloides porfori- 
censis. All of the other characters agree with that species. The 
species has been reported from the West Indies, Central America, 
and Colombia. 

Melampsora Euphorbiae-geniculatae sp. nov, 

Pycnidiis hypophyllis, gregariis, numerosis, in maculis decoloratis in- 
sideiitibus, punctiformiEas, dein nigro-brunneis, subcutiGularibus, oblate hemi- 
sphericis vel truncatis, prominentibus, 33-55 loiigis, 48-87 latis; periphy- 
sibus nullis. 

Aecidiis hypophyllis, in maculis decoloratis insidentibus, confluentibus in 
annulum unum 1-3 mm. diam., flavescentibus, epidermide bullata diu tectis, 
tandem plus minusve late apertis> dein pulverulentis, epidermide rupta con- 
spicua; aecidiosporis catenulatis, globosis vel late ellipsoideis, 13-16 X 18- 
23 ; tunica pallide flava vel hyalina, ca. 1 cr., minute aequaliterque ver- 

rucosa. 

Uredosoris et teleutosoris ignotis. 

On Euphorbia geniculata Ortega. Banks of Neveri, near Bar- 
celona, Est. Anzoategui, May 26, 1938, C. E. Chardon 2673. 
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There are seven species of Melampsora clescribed on the genus 
Euphorbia, Of these, three species have aecial stages known and 
are autoecious. It seems likely that the other four species are also 
autoecioiis. None of the species of Melampsora on Euphorbia 
have ever been reported from South America. It is possible that 
our species here described may be identical with one of the species 
known elsewhere on Euphorbia, but that does not seem probable. 

Phakopsora antiguensis (Cummins) comb. nov. 

Uredo anfiguensis Ciimmins, Bull. Torrey Club 67: 613. 1940. 

On Acalypha sp. Road Petare-Guarenas, Est. Miranda, March 
15, 1939, Hlwfsel & Miiller 2972. 

Uredo antiguensis was described from Guatemala. Dr. Cum- 
mins pointed out that the species would perhaps be found to belong 
in the genus Phakopsora. Our specimen from Venezuela has 
abundant telia. In the Guatemalan specimen the uredinia are 
grouped whereas in the Venezuelan specimen they are scattered. 
We believe that two specimens represent the same species. A de- 
scription of the telia follows: 

Telia hypophyllous, subepidermal, indehiscent, surrounding the 
uredinia, united into a crust 2-3 spores high; teliospores cuboid or 
oblong, 10-13 X 15-26 ix\ wall 1.5 /x thick, somewhat thicker in the 
apical spores, cinnamon-brown, the lower cells paler, sessile. 

Phakopsora Randiae sp. no v. 

Pycnidiis et aeeidiis ignotis. 

Uredosoris hypophyllis, sparsis, rotundatis, parvis, punctiformibiis, 0.1-0.2 
mm. diam., flavis, subepidermalibus ; paraphysibus sorum circumdantibus, 
nunierosis, plus minusve davatis, 7-13 X 29-42 hyalinis; tunica convexo 
latere 3-4 incrassata ; uredosporis subglobosis vel obovoideisy 16-21 X 19- 
2bp; tunica hyalina, 1-1.5 cr., moderate echinulata ; poris obscuris. 

Teleutosporis hypophyllis, sparsis vel laxe gregatis, in maculis flavis 
subinde uredosoros circumdantibus, rotundatis vel irregularibus, 0. 1-0.5 mm. 
diam., saepe confluentibus, epidermide tectis, nigro-brunneis ; teleutosporis 
2-6 superpositis, oblongis, cubicis vel plus' minusve ellipsoideis, 10-15 X 16- 
32 M ; tunica 1-1.5 /t cr., superioribus ad apicem crassioribus, 3-7 A, castaneo- 
brunneis, inferioribus pallidioribus. 

On Randia armata (Sw,); DC. Tucupe, near Caracas, Dist. 
Federal, Feb. 28, 1939, Whetsel & Muller 2842; Randia caracasana 
Standi. Tucupe, near Caracas, Dist. Federal, Feb. 28, 1939, Whet- 
iscl & Miiller 2852. 
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The piincti form iireciinia opening by a central pore are typical. 
The dark telia are well developed/numerous, and fairly conspicu- 
ous. The telia may develop independently and are often separated 
from the uredinia. 

Prospodium araguatum sp. nov. 

Pycnidiis et aecidiis ignotis. 

Uredosoris hypophyllis, sparsis, in maculis decoloratis insidentibus, cinna- 
niomeo-brtinneis, rotundatis vel irregularibus, 0.3”0.5 mm. diam., subepi- 
dermalibus, epidermide rupta conspicua ; uredosporis asymmetricis, globosis 
vel late ellipsoides, 26-35 X 29-35 vel ellipsoideis, 19-22 X 20-35 tunica 
bilaminata, interiore cinnamomeo-brunnea, 2.5-‘3.5 cr., exteriore hyalina 
tumescente et valide aculeata, 3-5 supra poros 2 aequatoriales deficiente. 

Teleutosoris hypophyllis, sparsis vel in greges parvos in maculis decoloratis 
dispositis, cacao-brunneis, ellipticis vel irregularibus, subinde confluentibus ; 
().v3-().7 mm. diam., epidermide rupta conspicua; teleutosporis late ellipsoideis, 
27-32 X 37-43 M, ad septum non constrictis; tunica bilaminata, 2.5-3. 5 At cr., 
interiore castaneo-brunnea, exteriore brunneola, moderate papillato-echinu- 
lata ; poro cellulae stiperioris apicali, poro cellulae inferioris ad pedicelli 
insertionem sito, utroque poro unbone hyalino tecto; pedicello sporam 
aequaiite vel dimidio superante, hyalino, in tertia parte inferiore appendicibus 
2-4 ramosis et verticillatis praedito. 

On Bignoniaceae {Tabehuiaf), 'Ros.d Maracay a Guigue, Est. 
Aragua, April 5, 1939, Chardonj Whetsel & Muller 3327. 

The specimen consists of two large leaves, or leaflets. The host 
is, therefore, unidentifiable but it seems likely to belong to Bigno- 
niaceae, possibly a species of Tabehuia. The rust obviously be- 
longs to the section Euprospodium of the genus Prospodium. The 
combination of characters differs from any of the species in Cum- 
min’s monograph (Lloydia 3 : 1-78, 1940.). 

Prospodium Cumminsii sp. nov. 

Pycnidiis epiphyllis, rubro- vel aurato-brunneis, subcuticularibus, lenti- 
formibus vel conicis, 90-115 a* altis, 185-265 latis, periphysibus praeditis. 

Aecidiis amphigenis vel plerumque hypophyllis, in gi'eges 130-350 diam. 
dispositis, plus minusve confluentibus, flavo-brunneis, apparenter subcuticu- 
laribus, uredinoideis ; paraphysibus paucis Vel carentibus ; aecidiosporis late 
ellipsoideis vel globoideis, 22-27 X 25-29 g ; tunica fiavida vel aurato-brunnea, 
2.5-3 g cr., aculeata, spinis 2.5-3.5 g longis; poris 2, aequatorialibus, utroque 
poro umbone humiliter cuticulari tecto. 

Uredosoris non visis, probabiliter teleutosoris conformibus ; uredosporis 
probabiliter aecidiosi3oris conformibus, 

Teleutosoris hypophyllis, sparsis, aecidiis propinquis, flavido-brunneis, per 
stomata erumpentibus, cyathiformibus, 38-55 g diam., 53-65 g altis; 
stipite subhyalino; pcridio aurato- vel cinnamomeo-brunneo, paraphysibus 
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periphericis, incurvatis, peridio concolorato, 7-9 X 36-43 jtt, plefimique ad 
apicem acuminatis ; tunica convexo latere 1.5-2 m cr., concavo 2-3. 5>, ad 
apiceni 3-7 ; teleutosporis ellipsoideis, 23-25 X 34-38 p , supra et infra 
rotundatis, ad septum constrictis ; tunica cinnamomeo- vel pallide castaneo- 
brunnea, 1 - 1.5 cr., levi; poro cellulae superioris apicali, cellulae inferioris 
ad pedicelli insertionem sito, utroque poro umbone humiliter cuticulari tecto ; 
pedicello persistenti, flavido vel pallide aurato-brunneo, cylindraceo, inornato, 
7-10 M iato, longissimo, usque ad 350 longo, tunica crassa ; teleutosporis 
maturis statim germinantibus. 

On Amphilophiuni paniculatum var. molle (S. & G.) Standi 
El Jimquito, road to Colonia Tovar, Est. Miranda, July 24, 1938, 
C. E, Chardon 2747 his. 

In 1940 Dr, G. B. Cummins published a splendid monograph of 
the genus Prospodmm (Lloydia 3: 1--78.). This specimen was 
submitted to him and we are indebted to him for notes and meas- 
urements upon which the diagnosis is based. He has also supplied 
drawings and a photograph. As a tribute to his contribution to 
the knowledge of the genus and because of his aid in characterizing 
this species, w^e are pleased to dedicate the species to Dr. Cummins. 

The species belongs to the section Cyathopsora and is unique 
and distinct, particularly in the very long teliospore pedicels which 
are without appendages. 

It is interesting that this is the same collection (No. 2747) upon 
which Prospodmm depall cns is being reported. The host appears 
very similar to other mycological collections determined as Pithc- 
cocfenhmi echinatum. Our collection has been determined as 
Amphilophhmi panindatum var. molle hy Dt. E. P. Killip. 

Prospodium depallens (Arth. & Holw.) Cummins, Lloydia 3: 
62. 1940. 

On Amphilophium paniculatum yzx. molle (S. & C.) Standi 
El Junquito, road to Colonia Tovar, Est. Miranda, July 24, 1938, 
C. E. Chardon 2747. 

A most interesting microcylic species; pycnia are present and 
the teliospores are germinated. The oblique septum and the pres- 
ence of a hyaline plug over the germ-pores are conspicuous char- 
acters. There are no appendages on the pedicles but Cummins 
refers the species to Prospodium because of the presence of basal 
cells in the telia. The species is heretofore known only from 
Costa Rica and Guatemala. 
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This specimen has been examined by Dr. E. P. Killip, who de- 
termined the host as here recorded. It resembles and is closely 
to Pithe CO ctenimn ecHinatum, on which this rust has here- 
tofore been reported, 

PucciNiA Aegopogonis Artli. & Holw. ; Arth., Am. Jour. Bot. 5: 
467. 1918. 

On Eup at or kim iresinoides El Encantado, Est. Mi- 

randa, Aug, 6, 1937, G. Vivas-Berthier 2756. 

This specimen differs from the description of the aecia of 
P'liccinia somewhat in habit and also in having 

aeciospore-walls frequently considerably thicker above. There 
must be some doubt whether this specimen really belongs here. 
The telial stage is on Aegopogon and is known to occur in Guate- 
mala, Bolivia, and Ecuador. The aecia are otherwise known only 
from Guatemala. 

Puccinia Chaetii sp. nov. 

Uredosoris (amphisoris) amphigenis, sparsis, oblongis, G.2-0.8 mm. longis, 
obscure cinnamomeo-brunneis vel castaneo-brunneis, epidermide rupta con- 
spicua ; amphisporis globosis vel late ellipsoideis, 26-29 X 29-35 At ; tunica 
cinnamomeo- vel pall ide castaneo-brunnea, 2.5-3 At cr., minute echinulata; 
poris pleruraque 3, interdum leniter subaequatorialibus; pedicello plerumque 
persistenti, hyalino, sporam aequante vel breviore. Uredosporis immixtis, 
paucis, late ell ipsoides, 17-23 X 23-29 tunica pallide cinnamomeo-brunnea, 
1-1.5 /t cr., echinulata; poris 3, aequatorialibus vel subaequatorialibus. 

Teleutosoris amphigenis, sparsis, 0.3-1 mm., longis, atris, epidermide diu 
tectis ; teleutosporis oblongo-ellipsoideis vel oblongo-clavatis, subinde angu- 
laribus, 18-26 X 39-44 plerumque supra late rotundatis, infra contractis, 
ad septum leniter constrictis; tunica fragili, 1-1.5 At, ad apicem leniter in- 
crassata, pallide cinnamomeo-brunnea, infra pallidiore, levi, pedicello flavido, 
brevi, subinde oblique inserto. 

On Chaetium Nees. El Sombrero, Est. Guarico, 

Dec. 5, 1939, C. E. 

We have not found any rust on the tribe Paniceae like this. It 
is perhaps nearest to Puccinia dolosa Arth. & Fromme. A good 
description of the latter has been given by Dr. Cummins in Myco- 
logia 34: 681. 1942. Our species differs in having slightly larger 

teliospores and in the urediniospores which are globoid or obovoid 
and not triangular as in P. The dominant urediniospores 

in the new species are without doubt amphispores, which are char- 
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acterized by thick walls and pores which are definitely subeqiia- 
torial. Sometimes one pore is near the septum. 

PucciNiA GLAViFORMis Lagerh., Tromso Mus. Aarch 17 : S3. 

On Sola mtm sp. Road Maracay a Guigue, Est. Aragiia, March 
3l,m9,Whetsel,MiUle^^ 

Previously reported from Colombia and Panama. 

PucciNiA Eupatorii-columbiani Mayor, Mem. Soc. Neiich. Sci. 
Nat. 5: 514. 1913. 

On Eiipatormm sp. Rancho Grande, Road Maracay, Est. 
Aragua, March 25, 1939, Chardon & Whet^el 3119. 

Heretofore reported from Colombia, Brazil, Bolivia, and Trini- 
dad. 

PucciNiA GLUMARUM (Sclimidt) El'ikss. & Henn., Zeits. Pflan- 
zenkr. 4: 197. 1894. 

On Trificum aestivum L. Mucuchies, Est. Merida, Nov. 6, 1940, 
N. Castillo & A. S. Miiller 3932. 

Puccinia Hilleriae sp. nov. 

Pycnidiis aniphigenis, paucis, in areis hypertrophicis insidentibus, sub- 
epidermalibus, profunde insitis, atro-brunneis, ellipsoideis, 96-144 
144-180^ altis; periphysibus non visis. 

Aecidiis aniphigenis, in greges crebres O.S-3 nini. dispositis pleruinque 
areas hypertrophicas ad nervos efficientibus, flavidis, bullatis, 0.2-0.3 mm., 
poro apertis ; peridio nullo ; aecidiosporis ellipsoideis vel ellipsoideo-obo- 
voideis, 18-23 X 34-42 /a, catenulatis ; tunica pallide flavida vel subliyalina, 
ca, 2^- cr., saepe supra et infra usque ad 5 incrassata, conspicue et sparse 
echinulata ; poris obscuris, verisimiliter 1 vel 2 aequatorialibus. 

Teleutosoris aniphigenis, spans vel interdum gregariis, rotunclatis vel 
irregularibus, interdum punctiformibus, 0. 1-0.2 m. diani., mox nudis, castaneo- 
brunneis, pulverulentis, epidermide rupta conspicua ; teleutosporis late ellip- 
soideis, 21-26 X 30-42 supra et infra rotundatis, vix vel non constrictis : 
tunica castaneo-brunnea, 1.5-2 /a, apice non incrassata, moderate verrucosa; 
poro cellulae superioris apicali vel leniter laterali, inferioris lateral! ; pedicello 
fragili, hyalino. 

On Hlllcria seciinda (R, & P.) H. Walt. Road La Guaira a 
Caracas, March 3, 1939, Miiller & Whetzcl 2929. 

This species presents an interesting combination of characters. 
Pycnia, aecia, and telia are present. The telia lit the well estab- 
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lislied genus The aecia are unusual in being without a 

peridiuni but with aeciospores which are catenulate and with 
echinulate markings op the walls. There are species lacking a 
peridium with catenulate spores but usually the markings are ver- 
rticose. AVhen aeciospores are echinulate they are usually borne 
singly on pedicels. We are indebted to Dr. Cummins for calling 
attention to Puccima morobensis described by him on Tahcrnae- 
montana from New Guinea. This has somewhat similar char- 
acteristics in that the aecia are without peridium and the aecio- 
spores have walls which are not verrucose but aculeate. There 
may be other species with these exceptional characters but they 
appear to be rare. 

- Puccinia Holwayula Jackson, Mycologia 24: 163. 1932. 

Further study of specimens referred to this species, and to 
Puccinia Oyedaeae Mayor, in an earlier paper (Monog. Univ. 
Puerto Rico, Ser. B. No. 2, Uredinales, p. 280 and p. 284, 1934), 
reveals additional facts which should be reported. In the first 
place we now feel sure that the specimen, Sydozif 28, on Oyedaea 
twrhesinoides referred doubtfully to Puccinia Oyedaeae, is not that 
species at all but rather Puccinia Holwayula, We are now agreed 
that Puccinia Oyedaeae is not known from Venezuela. Since it 
was described from Colombia, there is reason to think that it may 
occur in Venezuela, but we have not yet found any specimens of it 
among those we have studied. In the second place we reported 
Puccinia Holwayula doubtfully on Wedelia Jacquini caracasana 
(D.C.) 0. F. Schultz, Chardon, Toro & Alamo 308 and Chardon 
& Toro 455. We are convinced that the hosts of these two collec- 
tions are a species of Oyedaea, probably 0. verhesinoides. Wt 
now have two additional specimens from Venezuela which we are 
referring to this species, both undoubtedly on 0. verbesinoides, 
collected Caracas a Colonia Tovar, Dist. Federal, March 17, 1939, 
Whetzel & Muller 2994 daid 3002. 

Puccinia Holwayula is characterized by epiphyllous aecia, aecio- 
spores with verrucose-tuberculate walls, and thick- walled uredinio- 
spores with coarsely verrucose-eGhinulate walls and scattered pores. 

-This species is not an addition to the Venezuelan list; it was reported in 
. 1934 .'' 
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PuGCiNiA Hyptidis (Curt.) Tracy & Earle, Bull. Miss. Exp. Sta. 
34: 86. 1895. 

On Hyptis capitata Jacq. Rancho Grande, Road Maracay a 
Ocuniare de la Costa, Est, Aragua, March 28, 1939, Whetsel 
Chardon 3187. 

Enpwn from southeastern United States, West Indies, Trini- 
dad, Colombia, British Guiana, and Bolivia. 

PucciNiA IMPEDITA Mains & Holw. ,* Artli., Mycologia 10 : 135, 
1918. 

On Salvia bS. coccinea ]uss. Paramo La Negra, Est. Tachira, 
Nov. 17, 1939, Barms & 

This species is well known in the West Indies and Central 
America. Jackson (Mycologia 24: 76. 1932.) has reported it 

from Bolivia. It is also known in Trinidad. 

Puccinia Mirandensis sp. nov. 

Uredosoris hypophyllis, sparsis, ellipticis vel oblongis, 0.2-0. 5 mm. longis, 
epidermide diu tectis, dnamomeo-brunneis ; uredosporis ellipsoideis vel obo- 
voideis, 19-26 X 29-35 ; tunica flavida vel pallide cinnamomeo-brunnea, 
1-1,5 M cr., moderate echinulata; poris 3 aequatorialibus. 

Teleutosoris hypophyllis, sparis, ellipticis vel oblongis, 0.2-0.7 mm. longis, 
nigrescentibus, tarde nudis, epidermide rupta conspicua; teleutosporis cylin- 
draceis vel clavatis, 12-21 X 55-87/*, supra rotundatis vel obtusis vel 
truncatis, infra contracts, vix vel non constrictis; tunica pallide castaneo- 
brunnea vel infra pallidiore, ca. 1.5/* cr., apice incrassata, 5-10/*, levi; 
pedicello tincto, brevi, 12-16/* longo. 

On Scleria Urban. Road Petare a Santa Lucia, Est. 

Miranda, April 13, 1939, Whet^el & 

There are two species of Pt/cama known on Scleria , Puccinia 
Scleriae ( Paz. ) Arth. dnid Puccinia scleriicola Arth. Our species 
differs from both of these in the larger size of the spores, both 
urediniospores and teliospores. It differs further from Puccinia 
Pc/maG in not having biseptate teliospores. 

Puccinia offuscata Arth., Bull. Torrey Club 47: 469. 1920. 

On Zornia diphylla (L.) Pers. San Cristobal, Est. Tachira, 
Nov, IS, 1939, Barms & Muller 3599. 

Previously known from Florida, the West Indies, Brazil, and 
Bolivia. 
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PucciNiA SoLANi-TRisTis P. Henn., Hcdwigia 35 : 236. 1896. 

On Solantmi sp. Highway, Hacienda Moron, Est. Carabobo, 
April 3, 1939, Whetzel, MiUler Chardon 3310. 

This microcylic species is characterized by comparatively small 
teliospores with fairly thin yellowish or colorless walls. It has 
heretofore been reported only from Brazil. 

Ravenelia iNDiCA Berk., Gard. Chron. 1853: 132. 1853. 

On Cassia Absus L. El Tigre, Est. Anzoategui, Sept. 29, 1939, 
A. S. Muller 3487. 

Previously known from India, Mexico, and Cuba. 

Uredo Alchorneae P. Henn., Hedwigia 35 : 252. 1896. 

On Alchornea triplinervia (Spreng.) Muell. Arg. Caracas a 
Colonia Tovar, Dist. Federal, March 19, 19Z9, Whetzel, Muller, & 
Tamayo 3046. . 

Our rust agrees perfectly with the description given by Sydow 
(Monog. Ured. 4: 457. 1924.) which is based on a specimen from 

Tubarao, Prov. St. Catherina Brazil. So far as known to us this 
is the first report outside the type locality. 

Uredo Erythrinae P. Henn., Ann. Mus. du Congo 2: 224. 
1908. 

On Erythrina glauca Willd, Gorge Road, Maracay a Guigue, 
Est. Aragua, March 31, 1939, Chardon, Whetsel & Muller 3238. 

This species was originally described from the Congo. It has 
since been x'eported from Ceylon, the Philippines, Guatemala, and 
Ecuador. It is characterized by the small sori, numerous para- 
physes, and small colorless spores. 

Uredo paraphysata sp. nov. ^ ^ ^ 

Uredosoris amphige sparsis vel in greges parvos collectis, in maculis 
decoloratis dispositis, rotundatis, 0.1-0.3 mm. diam., mox nudis, pulvem- 
lentis, cinnamomeo-brunneis, epidermide rupta non conspicua; paraphysibus 
numerosis, clavatis vel clavato-capitatis, plus miniisve incurvatis, 13-15 X 48- 
64^ ; tunica infra pallide, tenui, supra castaneo-brunnea vel pallidiore, 2-3 
incrassata; uredosporis late ellipsoideis, 19-24 X 24-29 ; tunica cinnamomeo- 
brunnea, 1-1.5^ cr., valde echinulata; poris 2 aequatorialibus. 

On Oliganthes ( ?) Blake. Caracas a Colonia Tovar, 

Dist. Federal, March 17, 1939, Whetzel h Muller 3000. 
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An interesting species because of the characteristic paraplu'scs 
with their brownish, thickened tips. The host doubtless belongs to 
the genus Olig a nth es and Dr. S. F. Blake thinks it probably 0. 
kypochlora. The genus is closely related to Vernonia. In fact 
some of the leaves of this collection bear sori oi Puccinia rofundaia 
Diet, which has been known previously only on Vernonia. Our 
Uredo does not, however, match any of the Vernonia rusts known 

'ho US'.' , 

Uredo Pehriae sp. nov. 

Uredosoris hypophyllis, sparsis vel laxe gregariis, parvis, ca. 0.1 mm., 
diarn,, cinnamomeo-brunneis, niox nudis, pulverulentis, epidermide riipta 
conspicua; uredosporis late ellipsoideis vel obovoideis, saepe leniter angii- 
laribus, 16-23 X 24-29 /t ; tunica cinnamomeo-brunnea, I-I.St^ cr., moderate 
echiiiulata; poris 2-3, aequatorialibus vel super-aequatorialibus. 

On Pehria compacta {'Rixshy) Sprague. Chirgua, Est. Cara- 
bobo, Dec. 1 5, 1939, MPF.Barrus 3698. 

Several species of Uredo have been described on hosts of the 
family Lythraceae. The best known one is Uredo Cupheae. Our 
species differs from that in habit, having much smaller sori. Jack- 
son has described T/rcrfc cnpheicola winch, differs in the larger 
spores. Uredo Lafoenseae^ dlso described by Jackson, is similar 
but has larger sori and minor differences in the spore characters. 
It must be admitted that the four species have many characters in 
common. 

In addition to the specimen cited we have found scant uredinia 
on two collections of Aecidium A denariae on Adenaria floribunda, 
both from Medellin, Colombia, There is a possibility that Uredo 
Pehriae and Aecidiimi Adenariae mdcy be stages in the life history 
of the same species. 

Uredo rhombica Speg. Anal. Soc, Ci. Argent. 17: 124. 1884. 

On Astroniiim graveolens ] 2 Lce{. Road Maracay a Guigue, Est. 
Aragua, April 5, 1939, Chardon, Whetsel & Muller 3322. 

Our specimen agrees with the description of Uredo rhomhica in 
the characteristic rhomboid urediniospores, except that the spores 
are somewhat smaller. It has been reported previously from Para- 
guay and Brazil. 
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Uromyces cisneroanus Speg., Anal, Soc. Ci. Argent. 10 : 134; 

im. 

On Sapiiim sp. Rancho Grande, Road Maracay a Ocumare, 
Est. Aragua, March 29, 1939; Chardon, Whet^el & MiiUer 3213. 

This specimen consists of the lower half of a leaf with a note 
that it had fallen from a tall tree. The teliospores agree so well 
with a Spegazzini specimen (No. iA Oec. Myc. Argentinae) that 
there can be no doubt about its identity. The host is a different 
species of Sapinm. The rust has been previously reported from 
Argentina, Paraguay, and Brazil. 4 

Uromyces Vignae Barclay, Jour. Asiat. Soc; Bengal 60 : 211. 
1891. 

On Vigna lufeola (Jacq.) Benth. Caracas, Dist. Federal, July 
20, 1938, A. S. Milller 2181, July 28, 1938, A. S. Muller 2182. 

Only urediniospores are present. They agree with the charac- 
terization of this species as set forth by Fronime (Phytopath. 14: 
67-79. 1924.), especially in the two pores which are evident and 

superequatorial. This species is similar to Uromyces appendicula- 
fiis but the latter has 2-3 obscure, equatorial pores. Uromyces 
Vignae is a cosmopolitan species. It has not been previously re- 
ported from Venezuela. 

The Pennsylvania State College, 

State College, Pa. 



LIFE HISTORY OF CERCOSPORA ON 
SWEETCLOVER^ 

Fred Reuel Jones 2 
INTRODUCTION 

One of the most common and easily recognized of the leafspots 
of sweetclover is caused by a species of Cercospora. An equally 
common, but less frequently distinguished stem blackening of cul- 
tivated sweetclover is caused by the same fungus.' On over- 
wintered stems of sweetclover a species of Mycosphaerella was 
found in 1937 which gave cultures of Cercospora indistinguishable 
from those obtained from conidia of this fungus, and later the 
spermogonial stage of this fungus was found. The evidence 
which links the three forms of this fungus is here presented. 

OCCURRENCE OF CERCOSPORA ON SWEETCLOVER 

Well developed spots caused by Cercospora are found chiefly on 
older leaves of sweetclover. These spots are usually few, circular, 
ashy gray to tawny or have black centers when conidiophores are 
abundant. Infected leaves soon shrivel and drop. On stems the 
fungus produces discolorations differing greatly with the age and 
maturity of the stem. On stems of the first year's growth reddish 
brown lesions somewhat zonate or with diffuse edges often develop 
ill autumn after frost. The fungus can often be isolated from 
stems which show only tiny discolored flecks. On growth of the 
second year the fungus usually becomes conspicuous when the 
plants are about to blossom. It is often found early on stems 
which are dying back after having been cut or grazed. On such 
stems it may fruit abundantly in wet weather. Thick stands 
forced to early maturity by insufficient moisture sometimes be- 

^ Contribution from the Division of Forage Crops and Diseases, Bureau 
of Plant Industry, Soils, and Agricultural Engineering, Agricultural Re- 
search Administration, U, S. Dept, of Agriculture, in cooperation with the 
Wisconsin Agricultural Experiment Station, Madison, Wis. 

- Senior Pathologist, Division of Forage Crops and Diseases, Bureau of 
Plant Industry, Soils, and Agricultural Engineering. 
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come heavily infested so that stems turn black, and after a 
dewy night these stems may have in eaidy morning a discernable 
white sheen from the quantity of conidia produced. Pedicels be- 
come infected, maturing seed may fall prematurely, and the seed 
itself may be penetrated and carry the fungus (5). The fungus 
varies greatly in abundance from year to year. Carver (1) in 
1901 reported C. Davisii as being destructive to foliage of sweet- 
clover (M. alba) in Mason County, Alabama. This fungus often 
occurs in association with Mycosphaerella lethalis Stone, the so- 
called black stem fungus, which causes a somewhat similar dis- 
coloration of stems. Stem blackening from C ere os p ora and other 
fungi is usually found much more severe in second year’s growth 
that has been clipped or grazed than in stands which make their 
complete growth without defoliation. 

THE CONIDIAL STAGE 

Cercospora on sweetclover appears to be recorded in Europe 
under the name C. MeliloH Oud. (2, p. 23) , the oldest name given 
to a species in this genus on Melilotus, Cercospora was first de- 
scribed on the United States under the name 

C. Davisii Ellis & Ev. (3). Horsfall (4) has concluded on the 
the basis of excellent evidence in the literature — -no European col- 
lection being available — that the fungus is not that described by 
Oudemans. Furthermore, Horsfall (L c.) concluded on the basis 
of evidence from herbarium material that only one morphological 
species in the genus Cercospora occurs on species of TrijoUum, 
Medicago ^nd Melilotus, and that the oldest name, C.Ls’^?/?rma 
Pass, should be used for it. This usage has been generally fol- 
lowed. Later Nagel (7) made inoculation with Cercospora from 
MelUoHis on 16 species in the gtntrz Medicago, Trifolium and on 
Melilotus alba znd miccted. only Melilotiis alba. Thus it appears 
that this evidence of the specificity of the Cercospora on Melilotus 
together with the following evidence of a distinct life history pro- 
vide good reason for retaining the name C. Davisii for this fungus. 

THE SPERMOGONIAL STAGE 

In autumn small pycnidia with minute spores that appear to be 
spermatia often appear abundantly on blackened stems that have 
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borne the conidial stage earlier. None of these have been found 
upon leaves. At first they overflow with many spennatia, Imt 
in late fall they may be quite empty. The spermatia have not 
been germinated. This stage of the fungus has been cultured only 
by lifting the tiny structure out of the stem tissue with a needle 
under a binocular and transferring it to an agar substratum. 
When this has been done in late autumn after the stems have 
weathered a little these structures send out mycelium of Cc;to- 
spora slom in a majority of the transplants. 

Further evidence that these structures developed from the 
mycelium of Cercospora was obtained as follows. When it was 
found that they did not develop on stems inoculated in a warm 
greenhouse, and appeared in the field only after the arrival of cool 
weather, pieces of infected stems of greenhouse plants were in- 
cubated in a series of chambers held at temperatures from 8 to 
32 degrees C. with 4 degree intervals. At temperatures from 8 
to 16 degrees these spermogonia developed in from 3 to 4 days at 
16 degrees and in about 10 days at 8 degrees. At 20 degrees and 
above only conidia of Ccrco.y/>^rra were produced on the stems, 
while at 16 degrees and below only a few conidia were produced 
along with spermogonia. Stems from the field blackened by 
Cercospora were found to produce spermogonia when placed at 
the temperature range indicated above long before these structures 
appeared in the field. Thus their development appears to be con- 
ditioned by temperature. The fact that these spermogonia de- 
velop on inoculated plants which appear to be free from other 
fungi under the same conditions that favor their appearance in the 
field is taken as strong supporting evidence that they belong in 
the life cycle of the fungus. The spermogonia have not developed 
in pure culture even upon If c/f/o to stems, however. 

The precise development of the spermatia has not been traced in 
cytological preparations. The development of the spermogonia 
has been observed on inoculated stems after they have dried for 
at least two months in the greenhouse and where little contamina- 
tion from other fungi was found. From this, it appears that the 
spermatia develop in the manner described by Wolf for Cerco- 
spora sordida Sacc. (10) or by Jenkins for Cercospora aracJii- 
dicola Hori (6). On the bleached stems incubated in a moist 
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chaaiber the stromata giving rise to the spermogonia are quite 
hvaline and the surrounding wall is poorly developed, and may 
occasionally grow out as conidiophores from which conidia are 
developed, especially if the temperature is raised after spermo- 
gonia are initiated. Thus it appears possible that conidia might 
develop from ovei'wintered mycelium to- perpetuate the fungus in 
the failure of the ascigerous stage, though this has not been ob- 
served in the field. - 

It appears more probable that such overwintering occurs with 
tht Cer CO sp or a on alfalfa, where stems blackened by the fungus 
liave been searched in vain for any evidence of a following spermo- 
gonial or ascigerous stage, either in the field, or when such stems 
have been incubated at temperatures at which the spermogonial 
stage appears upon sweetclover. 

THE ASCIGEROUS STAGE ' 

The perithecial stage of this fungus has been found to differ 
greatly in abundance from year to year since it was first found in 
the autumn of 1937. In 1938 none of it was discovered. When 
it occurs it is often so mixed with other ascomycetes which are 
abundant on sweetclover stems that good material for the her- 
barium cannot be separated, and it has often been identified by 
culture from groups of ascospores discharged from scattered peri- 
thecia upon agar. It seems pi'obable that the development of the 
perithecial stage is conditioned by suitable rainfall when the 
spermogonia develop, as in the case oi Mycosphaerella arachidlcola 
W. A. Jenkins upon peanut (6 p. 322-) , and that this dependence 
upon climate may account for its fluctuations in abundance. Since 
the perithecia are inconspicuous in the tissue of the stem and can 
hardly be distinguished by outward appearance from those of 
other species often present on stems, their presence is best de- 
termined by placing moistened strips of bark over plates of clear 
agar and searching the agar for characteristics spores. 

Mature perithecia are found at Madison, Wisconsin, about tlie 
first of June, and spores may be discharged more or less abund- 
antly during the entire summer. No previous description has 
been found of this highly inconspicuous stage of the fungus. 
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CULTURAL CHARACTERS 

The cultural characters of this fungus have been so well de- 
scribed by Nagel (8) and of similar species by Jenkins (6) that 
little new information can be added. The fungus grows on com- 
mon culture media, and the chief problem encountered has been in 
inducing the formation of conidia. Nagel's experience (l.c.) that 
the best culture medium for conidial production should have only 
so much agar in it as was necessary to allow the inversion of plates 
without having the agar flow was corroborated. When such agar 
was used conidial production was obtained in transfers even from 
old dried cultures; Such cultures were macerated in a little water, 
which was poured over an agar plate, and after the debris had 
settled, the surplus water was poured off. In 3 or 4 days when a 
few conidia began to appear they were washed from this plate with 
a little sterile water and poured over a new agar plate where conidia 
usually became abundant. Old cultures oi Cere osp ora from sweet- 
clover, red clover and alfalfa responded to this treatment but one 
culture from Medicago lupuUna did not. Inoculation^ was often 
conveniently made by touching leaves to the surface of a spore 
bearing plate. 

INOCULATION EXPERIMENTS 

Inoculation trials were made in the usual manner and thus need 
not be described in detail. Infection was always far more success- 
ful in the older leaves of plants and on the stems of second year 
growth of sweet clover after blossoming had begun. In fact, no 
visibly successful infection of first year stems was made in the 
greenhouse. From isolations in the field it is known that such 
stems are infected, though perhaps rarely or never with the fruit- 
ing of the fungus. Lesions developed far more abundantly and 
rapidly in plants placed in a moist chamber over night from time 
to time after the original inoculation than in those which remained 
in the greenhouse. 

Inoculations have been made with cultures of Ccrcospora from 
sweetclover, alfalfa and red clover upon all three of the hosts, but 
infection has been obtained only upon the host from which the 
culture was derived. Thus pending a satisfactory account of the 
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life histories of the alfalfa and red clover it appears 

more convenient to regard them as distinct species. 

RESISTANCE TO STEM BLACKENING BY CERCOSPORA 

Evidence of resistance to stem blackening by Cercospora has 
been sought by Dr. W. K, Smith and the writer in the former’s 
breeding nursery containing hundreds of selections of both Meli- 
lotus alba and M. officinalis. Diferences in stem blackening in 
early summer are often found to be correlated with the maturity 
of the strains compared, and appear to represent only the com- 
monly observed correlation between maturity and infection men- 
tioned previously. However, conspicuous instances of extreme 
blackening or failure to blacken have been found which persist, and 
do not appear to represent such correlations. Extreme and uni- 
form resistance has been observed through two summers in selfed 
lines of Melilotus alba derived from three resistant plants selected 
by Dr. Smith in a planting from seed collected by Westover and 
Wellman in Turkey in 1936, and designated by the Foreign 
Plant Introduction number 120,048. The remarkable freedom 
from blackening in stems of these strains through two summers 
in which it has been observed may be taken as indicating that they 
are also resistant to the black stem fungus, Mycosphaerella lefhalis. 

TAXONOMY 

A technical description of the fungus is presented herewith. 
Mycosphaerella Davisii sp. nov. 

Perithecia often few and scattered, inconspicuous on dead over- 
wintered stems, developing beneath the epidermis through which 
the ostiole opens, spherical, dark in color, 70-100 /x in diameter. 
Asci cylindrical to club shaped^ grouped at the base of the peri- 
thecia from which they appear to develop in succession for a long 
period in the summer, eight spored, without paraphyses 40-60 
X 10/A. Ascospores irregularly biseriate with median septa, hya- 
line, straight along one side or slightly curved, and bluntly pointed 
at the ends, 12-20 X 4-5 fx. 

Spermogonia developing in late summer and autumn on mature 
and dying stems only, thickly scattered, especially at the margins 
of lesions, black, subepidermal, erumpent, often flattened and ap- 
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proaching an acei-viikis in form, with ostiole variable in size,, 80~ 
120 ft in diameter. Spermatia rod shaped, about I14~3 X 1 ft. 

The original description of the conidial stage, Cercospora 
Davlsii Ellis & Ev. has been emended by Solheim (9) as follows. 

'‘Spots aniphigenous, subcircular, more or less vein limited, at 
times confluent, 1-5 mm., greenish yellow to dark brown ; border 
indefinite or in part definite, slightly raised, yellowish-brown, 1.5- 
4.5 ft. Gonidiophores amphigenous, loosely or somewhat densely 
tufted, emerging through the stomata or rupturing the epidermis, 
simple, straight to subflexuous, with or without a bulbous base, 
arising from a stroma of loosely to fairly compactly woven hyphae ; 
pale dresden brown, 20-85 X 3-6 ft ; continuous or 1-2 septate 
above bases ; conidial scars distinct, shouldered, mostly aggregated 
towards the tips. Conidia at first cylindrical, then acicular, sub- 
hyaline to light greenish yellow, 20-140 X 2.2-4. 5 X 1.2-2. 5 ft, at 
first continuous, becoming closely 1-13 septate.’’ 

On leaves and stems oi Melilotiis alba and M. officinalis. Type 
collections of the ascigerous and spermogonial stages have been 
deposited with the Mycological Collections of the Bureau of Plant 
Industry of the U. S. Dept, of Agriculture, and in the Herbarium 
of the University of Wisconsin. 

Perithecis in caulibus mortuis saepe sparsis, immersis, erumpentibus, glo- 
bosis, 70-100 /tt, nigris, ostiolatis; ascis cylindraceis vel clavatis, brevissime 
.stipitatis, aparaphysatis, fasciculatis, octosporis, 40-60 X 10 /t; sporidiis sub- 
biseriatis, bicellularibus, hyalinis, curvuHs, 12-20 X 4-5 ; spermogoniis au- 
tumno in caulibus maturissimis efformatis, plerumque ad macularum margines, 
nigris, saepe ostiolis latis et irregularibus, 80-100 sperniatiis bacillaribus, 
hyalinis, 1.5-3 X 1 Statu conidico Cercospora davisii Ell. et Ev. : maculis 
in foliis amphigenis, fuligineo-brunneis, orbicularibus, in caulibus emortuis 
elongatis, indefinitis, confluentibus, atro-brunneis vel nigris ; hyphis amphi- 
genis, rufescentibus, rectis, fasciculatis vel singularibus, e stromate delimitato 
oriundis, geniculatis, continuis, deinceps septatis, 20-80 X 3-5 ft ; conidiis 
liyalinis usque viridiflavidulis, cylindrico-acicularibus, multiseptati.s, 20-140 
X 3-6 At. 

Hab. in foliis caulibusque Meliloti spp. (U. S.). 

SUMMARY 

The life history of Cercospora Davisii Ellis & Ev. on McIHotus 
spp. appears to have been completed by the finding of the spermo- 
gonial and the ascigerous stage. The development of the spermo- 
gonial stage appears to be dependent upon a tem]‘)erature l)elow 20 
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degrees C. The aseigeroiis stage found on overwintered stems is 
descril3ecl as Mycosphaerella Davisii. Evidence of resistance to 
stem blackening by this fungus is recorded. 
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ON THE DATES OF PUBLICATION OF 
SCHWEINITZ’S SYNOPSES 

Donald P. Rogers 

The first paper on American fungi, the '‘Synopsis fungoritm 
Carolinae Superioris secundum observatioiies Luclovici Davidis de 
Schweinitz/Vwas published in the first (and only) volume of the 
Sckriften der naturjorschenden GeseUschaft zu Leipzig, That vol- 
ume bears on its title-page the date 1822, and that year has in 
consequence usually been taken as the year of publication of 
Schweinitz's work. By some authors, however (e.g., Pennell, 
Bartonia 16: 4. 1934 (but see also his footnote 5) ; Kellermaii, 
Jour, Myc, 2 : 31-34. 1886 ; Johnson, A memoir of the late Lewis 

David von Schweinitz, P.D. Phila. 1835), the year has been 
given as 1818— perhaps in part because the manuscript was “laid 
before the GesellschafP^ on December 7, 1818 (Naturf. Ges. Leip- 
zig Schr. 1: 212. 1822). Furthermore, the possibility has ex- 

isted that separate copies of Schweinitz's work were issued in 
advance of the publication of the complete volume, and might 
therefore have a separate date. - If Schweinitz’s paper was pub- 
lished before 1821, it of course falls under the deadly obloquy of 
being pre-Friesian. Furthermore, in 1822 there were published 
several important mycological works, whose relative dates seem 
not to have been established. It is therefore a matter of some 
importance to determine as accurately as possible the date of the 
“Synopsis,” in order that the nomenclatorial status of that im- 
portant paper may be known. 

The article immediately preceding Schweinitz’s in the complete 
volume of the Schrijten was read March 14, 1820, as a memorial 
to a man who died February 29, 1820 (p. 12) ; a footnote (p. 16) 
refers to an article published March 25, 1820. Now the first page 
of the introduction to the Schweinitz article (p. 20) occupies the 
verso of the last page (p. 19) of that obituary notice, and must 
have been published with it ; the two articles are as closely tied 
together as are Fitzpatrick^s and Orton’s in the current volume 
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isl Mycologia (cf. Mycologia 36 : 17, 18). From this alone, then, 
the earliest possible date for the publication of the "‘'Synopsis’' in 
the S christen is one later than March 25, 1820. 

The last page (p. 131) of the Schweinitz article occupies the 
recto of the leaf on which it is printed ; on the verso of the same 
leaf (p. 132) begins a paper by Wellner; these two must also have 
been published together. Next, p. 139 of Wellner’s paper is on 
the recto of the first page of a paper by Clarus. This paper by 
Clarus is marked (p. 140) as having been read April 10, 1821, a 
still later date to which the publication of the '^Syn. Fung. Car.” 
probably was not antecedent. The last page (p. 147) of Clarus’s 
article, occupies the recto of the first page of one by Cerutti ; 
Cerutti’s paper ends on p. 157 (recto), and the next paper, by 
Radius, begins on the verso of the same leaf (p. 158) ; Radius’s 
article ends on p. 161 (recto), and one by Schmidel begins on p. 
162 (verso). The latter deals with meteorological data for the 
entire twelve months of 1821, and consequently neither it nor the 
papers joined to it could have been published as parts of the 
Schrijten before 1 822. Schmidel’s article ends on p. 174 (verso ) ; 
since its pages 169-70 are conjugate (that is, continuous through 
the binding, and therefore printed on the same sheet, and simul- 
taneously) with pp. 175-76 of the following article, by Muller & 
Kunze, it does not even so interrupt the series. This paper by 
Muller & Kunze is dated (p. 176) April 6, 1822— the latest date 
incontestably joined to Schweinitz’s paper. Nevertheless, the con- 
catentation of articles remains unbroken through the index, which 
ends on p. 232. That is, quite by chance no article is of such length 
as to fill up the gathering of eight pages which was printed at one 
time on one sheet of paper. Since there are no blank pages, it 
follows that at least through p. 232 \he Schrijten was printed and 
in all probability published as a unit, and that the date April 6, 
1822, is tied to the Schweinitz paper by much more than the bind- 
ing of the volume. 

After the index there follows a set of day-by-day weather- tables 
for 1821, without pagination, and dated on the last page July 18, 
1822. These tables, present in at least two copies of the Schrijten 
(Farlow Library, and my own) are printed on the same paper 
and in the same styles of type as the rest of the volume, and appear 
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to be a part of it. Unfortunately, the chance that served to join 
together all the rest operated to separate this last article : the 
weather-tables begin on the first page of the gathering, and there- 
fore may just possibly have been subsequently printed and— what 
is more important— subsequently dated. Next conies a table of 
contents, in which the unpaged weather-tables are set down as 
commencing on p. 233, and after that, the seven plates. Because 
the table of contents lists the weather-tables, it is quite probable 
that they, with their date of July 18, 1822, formed a part of the 
Sckriften as issued ; but that cannot be proved from the evidence 
at hand. 

Since the volume of tht Schriften is dated 1822, Schweinitzs 
“Synopsis'’ probably was not issued before that year unless it ap- 
peared as an advance separate. Now there does exist a separate 
issue of the “Synopsis.” As is generally known, Schweinitz’s 
paper was published by Schwaegrichen, the editor of the Schriften, 
from Schweinitz’s manuscript but without his knowledge. For the 
Schwaegrichen wrote a long introduction (pp. 20-27) 
and commissioned an illustrator to prepare the two plates.’ The 
separate issue lacks that introduction ; in the place of its last page 
the separate carries a title-page different from the heading appear- 
ing (p. 20) in the Schriften. It differs also in pagination, its 
pages running from 2-105 instead of 28-131 (whence the pagina- 
tion given in the separate can be corrected by adding 26 to the 
numbers printed at the head of its pages), and in the signatures, 
which run from B (on p. 7) to O (on p. 103), instead of from E 
to R. Irregularities in the type (e. g., broken and t in ostiolis, 

Arthur (Atner. Naturalist 17 : 77. 1883) and Shear & Stevens (Myco- 
logia 9: 195. 1917) have supposed that Schweinitz's “great tnicrovscope” 
was used in the preparation of the descriptions for the “Syn. Fung. Car.“ 
That would seem not to be the fact. In his letter to Torrey of June 24, 
1820 (cf. Shear & Stevens, Torrey Club Mem. 16 : 125. 1921), Schweinitz 
wrote “Since my return, having provided myself with instruments and books 
. . ; and the implication is that he had provided himself with “instru- 

ments” only after his return from his European travels of 1817-18, during 
which he left the manuscript of the “Synopsis” with Schwaegrichen. In 
the introduction to the “Synopsis” Schwaegrichen wrote that he had added 
to Schweinitz’s notes “description of the more minute parts, drawn up under 
a stronger microscope, of which the author himself was destitute, and illus- 
trations . , (Naturf. Ges. Leipzig Schr. 1: 27. 1822). 
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p, 9, or p. 35, 1. 23) are, however, the same in the separate copies 
(Farlow Library, Brown University library) as in the complete 
volume ; and therefore, whatever alterations were made in pagina- 
tion, the text was set in type but once. The question is then 
whether the “Synopsis’* (a) w^as first set up and printed as a ])art 
of the S'r/r/d/fcro afterw^ards reprinted, with page-numbers and 
signatures changed, or (b) was printed separately in advance, and 
afterwards altered so as to be incorporated in the ScJiriffcn. Now 
in the separate copy the article commences on the left-hand page, 
as in the complete volume; if it had first been printed in the 
separate form it would almost certainly have begun on the right- 
hand page. What is more, in the separate edition the first signa- 
ture (B) is printed at the foot of p. 7, after only six pages (title- 
page and five pages of text), rather than after the full eight pages 
which normally would make up a gathering; it thus occupies the 
same position as signature E of the Schriften. The only explana- 
tion of these anomalies seems to be that the separate was printed 
from the same types as the complete volume without rearrange- 
ment of the forms. From this it follows that the forms were first 
asseml)led for the printing of the complete edition, and the separate 
is not an advance publication, but an extract. Furthermore, it 
follows from the evidence of the concatenation of the papers, and 
would be indicated l)y the signatures alone, that the Schriften was 
set up as a unit, and not as an assemblage of parts or numbers ; it 
is not a periodical at all. It is equally apparent that it cannot have 
appeared as a completed volume before April 6, 1822, and if, as 
seems to be the case, the weather-tables and table of contents form 
a part, it cannot have appeared before July 18, 1822. 

As must be the case with almost any volume ever printed, there 
is a possibility that the Schriften was issued, as well as printed, 
a gathering (or a few) at a time— even though each portion, of 
whatever size, must necessarily.have been incomplete. If such a 
])ossibility be allowed, the “Synopsis” cannot be shown certainly 
to have been issued much later than March 25, 1820. But since 
more than half the volume must have been completed before the 
completion of the “Synopsis,” and since the whole does not repre- 
sent a very extensive job of printing, that: possibility seems remote, 
and no more worth considering for this than for any coeval work. 
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So much for internal evidence. The earliest notice of either the 
Schriften or the '‘Syn. Fung. Car.'’ seems to be that in a semi- 
annual V erBeichnis neuer Bucher. The volume of this publication 
for the first half of 1821 faithfully records the appearance of Fries’s 
Systema, vol. I ; that for the second half of the year lists the Ger- 
man edition of Persoon’s Traite sur les Champignons (although 
the title-page of that edition is dated 1822) ; the volume for the 
first half of 1822 reports the publication of 'Ptisoon's Mycologia 
europaea, pt. I ; but no Schweinitz. Finally on p. 96 of the 
VerBeichnis neuer Bucher, die vom Juli bis Dezemher 1822 wirk- 
lick erschienen sind (J; Hinrichschen Buchhandlung . . . Leipzig. 
1823) is listed the Since the society which published 

Schweinitz’s paper met, and published its Journal, in the city 
where the VerBeichnic was published, there appears no reason to 
suppose a great delay in reporting its appearance. The Schriften 
was noticed, and Schweinitz’ s paper made the subject of an ex- 
tensive critical review by Nees von Esenbeck, in Flora 6 (2) : Beil. 
65-86. 1823. It seems safe then to set the date of publication in 

the second half of 1822— later than the Systema, vol. I, later than 
Gmy's Natural Arrangement, IditeT than sect. I of the Mycologia 
etiropaea, probably later than July 18. It is earlier than vol, II 
(1) oi Fries's Systema, in which the Synopsis is frequently cited 
(e. g., S'. M. 2 (1) : 12, under Morchella patula) . 

According to a letter fi-om Schweinitz to Torrey published by 
Shear & Stevens (Torrey Club Mem. 16: 165. 1921), Schwei- 

nitz received copies of the - 'Synopsis” in time to send one to Tor- 
rey on November 24, 1822. Deduction of the estimated time 
required to bring the. paper from Leipzig to Bethlehem would 
provide a fair approximation of the latest possible date of pub- 
lication. 

According to the decision of the Amsterdam Congress (Zesde 
Int. Bot. Congr. Proc. 1: 343-344), the date of publication of 
groups published both in advance separates and in a complete 
volume is the date on the separates, or of the journal. Since 
the “Syn. Fung. Car.” as separately published carries no date, 
under that rule the groups published in it were published on the 
date of the whole volume, regardless of any possibility that separ- 
ates were issued somewhat earlier. 
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The date of Schweiiiitz’s “Synopsis Fungorum in America 
Boreali media degentium” is less critical than that of the earlier 
“Synopsis/' has less often been incorrectly stated, and can be 
established with less difficulty. The “Syn. Fung. Am. Bor." was 
published in volume 4 of the new series of the Transactions of the 
American Philosophical Society. That volume bears on its title- 
page the year 1834; the article is marked (p. 141) as having been 
communicated to the society April 15, 1831 ; and both 1831 and 
1834 have occasionally been given as the date for the Schweinitz 
paper. The series of letters published by Shear Sc Stevens, how- 
ever, provides adequate information for determining the true elate. 
On May 24, 1832, Schweinitz wrote to Torrey “that my Synopsis 
of American Fungi— is very nearly printed" (Torrey Club Mem. 
16: 275. 1921). On July 29’, 1832, the librarian of the Ameri- 
can Philosophical Society wrote to Schweinitz, “I have the pleas- 
ure of sending you six copies of your work making part of [our] 
4th vol. N. S." (Mycologia 9: 198. 1917), The “Syn. Fung. 
Am. Bor." was then issued some time between May 24th and July 
29th, 1832. Now the Transactions were “published in numbers, 
at short intervals" (Amer. Phil. Soc. Tr. n. s. 4 : [hi]. 1834), 

and the “Synopsis," published as “Article VIII" (Amer. Phil. 
Soc, Tr. n. s, 4: xii. 1834), apparently constituted such a num- 
ber. The status of Schweinitz’s paper when first issued was there- 
fore not that of a “separate" (ascribed to it by Shear & Stevens 
in Mycologia 9 : 198. 1917) but that of a number of a serial 

appearing at irregular intervals; and its date of publication is 
not 1831, nor 1834, that of the volume of which it forms a part, but 
about the middle of the year 1832. 

I am indebted to Miss Marjorie W. Stone of the Gray Her- 
barium and to the Widener Library of Harvard University for 
assistance in finding early notices of the Schrif ten, and to the Far- 
low Library of Harvard and the Biological Science Library of 
Brown University for access to their copies of Schweinitz’s work. 

American International College, 

Springfield, Massachusetts 



A NEW PSEUDONECTRIA ON 
PACHY SANDRA 

B. O. Dodge 
(with 13 figures) 

A lirief account of canker disease of pachysandra was recently 
published by the writer (1944). It had been observed that the 
species of Volutella present on cankered or blighted stems, and 
proved by tests to be the cause of the disease, was not the species 
described l)y Hutchinson (1929). Dr. Freeman Weiss in a letter 
had pointed out that Clinton (1934), White (1935), and Pirone 
(1942), had I'eported on the same disease independently. There 
is, then, complete agreement that the conidia of the “long spored^’ 
Volutella are about 14-20 / 1 , in length, while those of V. Pachy- 
vS'anJrair Hutchinson were only 2.3-6 fx in length. Hutchinson 
(1929) says in his description of the sporodochium : “minutis 
5-6 mm. in diameter.’' These measurements, though repeated 
three times, might have been a misprint. The stems themselves 
are often not over 6 mm. in diameter. A 6 mm. sporodochium 
could not very well be called “i^iinute.” 

Pirone (1942) gives us an excellent description of the disease. 
He also reports on his inoculation experiments, proving for the 
first time that this long-spored Volutella is a wound parasite 
capable of appearing in epidemic form. 

Just what fungus Hutchinson had before him the writer cannot 
make out from an examination of what is labeled as co-type 
material loaned by Dr. Weiss. There can be no question as to the 
real cause of the canker-blight disease of pachysandra. It is the 
long-spored Fo/^f^^//avwhich all, except Hutchinson, have found 
on this host. The sporodochia (see Dodge 1944, p. 162) vary in 
size up to about 400 y. in diameter. The conidia are hyaline, oiie- 
celled, 14-24 X 2-4 y, pointed at the ends. In culture on potato 
dextrose agar the conidia are in mass salmon-pink and vary more 
in size and shape. The tapering hairs which are faintly colored, 
and 100-200 y long and 5-10 /a broad, at the base, may appear as 
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soon as the sporodochium breaks through the epidermis. They 
may also grow out later either from around the margin or up 
through the conidiophores. Ordinarily the sporodochia are dull 
amber or ochraceous, or, according to White (1935), russet 
colored. From about the first week in June one may expect to 
find sporodochia which are rather reddish in color, indicating that 
they are becoming stromata on which perithecia will develop. 
During July, especially in dry weathei*, it seems, fewer new 
sporodochia bearing masses of concha are present. Stromata 
with from one to several incipient perithecia are very abundant. 
Even in the youngest perithecial body there appears at the center 
a little spot suggesting the beginning of an ostiolar structure 
(fig. S). In a few crushed mounts two or three thread-like 
flexuous hyphae were found growdng out at this point (figs. 5, 6). 
It may be that they are the receptive structures. Whether the 
clusters of branched sporophores, such as are shown in figure 7, 
represent spermogonia or not is also a c|uestion. Apparently dur- 
ing the summer incipient perithecia develop on stromatic masses 
which are reddish in color even as they burst through the bark. 
This means that in nature the stroma may develop without first 
functioning as a sporodochium. If stems bearing such stromata 
are moistened well and held in a damp chamber the stromata 
sporulate so that masses of conidia are formed. 

Young perithecia are roughly granular. This is due to short, 
coarse, light-yellowish to reddish setae (fig. 10) which project 
a short distance from the wall of the perithecium. The dome of 
the mature perithecium is usually rather smooth. It may be that 
some of the stubby hairs slough off as the fruit body expands and 
matures. Figures 8 and 9 show the surface condition in section 
diagram. When mature perithecia, which are about 230-280 
X 200-250 /A, are picked off, some of the stroma, 100-150 /a in 
thickness, is often attached to the base (fig. 9). Even mature 
perithecia may collapse when dry, but after the full complement 
of asci, some two hundred or more, develop, the perithecial wall 
is more apt to remain firm and retain its form. The color varies 
slightly from orange-red to carmine-red. 

Mature asci are about 60-80 X 7-10 /x. Figure 11 shows the 
distribution of the ascospores in three asci. The spores are about 
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10--15 X 3-4.5 fi, and are usually marked by one or more oil 
droplets (fig. 12). The droplets were not drawn in in the 
spores shown in figure 11. The method of spore dispersal has 
not been observed. Occasionally one finds perithecia from which 
the dome part has broken away completely, leaving only a shell 
for a basal portion. An ostiolar opening is certainly not very 
evident, even in crushed mounts of mature perithecia. 

Ascospores germinate very readily even while they are still in- 
closed in the ascus. That the spores swell greatly as they germi- 
nate is clear from figure 13, where the perfectly mature and normal 
spores, which have not yet grown, are shown with the same mag- 
nification to be much smaller. Here three of the eight spores had 
already germinated within 18 hours. The other five would, no 
doubt, have germinated later. 

Cultures from single ascospores are like those from single 
conidia. As a rule, mixed cultures derived from several spores 
from the same ascus are brighter colored and often a little more 
vigorous than are cultures from single ascospores or conidia. 
The cultural characters, as well as the fact that perithecia so com- 
monly develop directly from old sporodochia functioning as 
stromata, are further evidence of the connection between the 
Volutella and the perithecial stage. The first conidia formed on 
mycelia from the two kinds of spores, condia and ascospores, may 
be rather large and have rounded ends (fig 3 above), but most 
conidia in old cultures are more broadly spindle-shaped and have 
sharply pointed ends. Conidia are usually longer than are the 
ascospores. Living leaves and stems of pachysandra inoculated 
with conidia from ascospore cultures developed typical Volutella 
sporodochia and conidia. 

Since the ascocarpic stage described above clearly belongs in 
the family Nectriaceae, it remained to determine to which genus 
of this family the species should be referred. After consultation 
with Dr. F. J. Seaver, who monographed the Hypocreales some 
years ago, it was concluded that the species belongs in the genus 
Pseudonectria Seaver ( 1909 ). He designated Nectria Roits- 
seliana Mont, as the type of the genus. Further indications that 
these two species are congeneric are: First, both have a Volutella 
for their conidial stage, and, second, both occur on members of the 
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same host family Buxaceae. Furthermore, a fact not ordinarily 
observed is that the perithecia of Pseudonectria Rousseliana 
(Mont.) Seaver (1909) ^ sometimes develop from the V olutclla 
stroma. Weese (1932), writing from HohneFs notes, says of 
Vohitella Buxi (DC.) Berk, : '‘Haufig bilden sich am Bolster 
aiich die Perithezien dev Pseudonectria Rousseliana (Mont.).” 
The writer has also observed that while most of the perithecia 
he has found on boxwood leaves arise directly from a superficial 
mvcelium, occasionally they may arise from a definite stromatic 



tissue resembling an old sporodochium, well decorated with char- 
acteristic hairs. This character, the origin of perithecia from 
stromata, as noted above, is very prominent in the species on 
pachysandra. It is, therefore, proposed to describe it as a new 
species of Pseudonectria. Those who follow Seaver’s (1909) 
scheme of placing genera with stromata and those without stro- 

^ Seaver (1909) really made this combination by inference, and we are 
giving him credit for the combination although some might differ with us on 
this point. 
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niata in different tribes, will simply shift the genus Psuahnccfria 
from the tribe Nectrieae to the tribe Creonectrieae. 

Pseudonectria pachysandricola sp. nov. 

Peritheciis sanguineis subovoideis vel subglobosis, 240-280 X 200-225 
confertis stroniate erumpentibus, ostiolo minuto papillate ; ascis subdavatis, 
60-80 X 8-10 At, octosporis; ascosporis. uniseriatis vel biseriatis, non septatis, 
hyalinis anguste ellipsoideis, 10-15X 3-5/^. 

Status conidicus Volutella pachysandricola. Sporodochiis aniber- 
ochraceis, 100-400 yu diametro; setis 100-200 x 5-8/^; eonidiis hyalinis fusi- 
f ormibus, 14-20 X 2-4 At, guttulatis. 

Perithecia 240-280 X 200-225 /x, subovoid to subglobose, usu- 
ally arising singly' or several in a group from an old sporodochiuin 
of the Volutella stage, which becomes a stromatic base, orange- 
red to carmine-red, at first rough, due to short, thick-walled setae, 
with a short papillate ostiole ; asci clavate, 60-80 X 8-1 0 /x, 8- 
spored ; ascospores hyaline, at first 1 -seriate, l)ecoming irregularly 
2-seriate, narrowly ellipsoid, 1-celled, guttulate, 10-15 X 3-5 /x. 

Conidial stage. Sporodochia ochraceous to amber or light rus- 
set, 100-400 /X in diameter, with colorless or only faintly colored 
1-celled setae, 1 50-200 /x long, 5 - 87 ^ thick at the 1)ase ; conidio- 
phores long, narrow, branched, pale-tan in mass or somewhat 
orange-reddish as the sporodochiiim becomes a stroma; conidia 
hyaline, 1-celled, spindle-shaped, 14-20 X 2-4 /x, guttulate. 

On Pachysandra tennin^^^^^ and summer. 

Type locality: New York. 

Distribution ; Eastern United States. 

Illustrations : Jour. N. Y. Bot. Gard. 45 : 162. 1944, 

SUMMARY 

The canker-blight disease of pachysandra is caused by a new 
species of B,SQomycete, Pseudoiiectria pachysandricola, which is a 
wound parasite. The perithecia usually arise from stomata which 
represent the basal remains of sporodochia of tht Volutella stage. 
The perithecial stage follows closely the conidial stage which is 
most in evidence during May and June, at least during periods 
where moisture is plentiful. ^ 

The connection between the two stages has been establi.shed 
culturally and by inoculation tests. 

The New York Botanical Garden 
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EXPLANATION OF FIGURES 

Figs. 1, 2, 5, 8 and 9 sketched without regard to exact proportions. Other 
figures drawn with the aid of camera lucida and oil immersion lens. 

Figs, 1-13. Pseudonectria pachysandricola. 1, section of a sporodochium 
of the Folufella stSigQ; 2, cluster of conidiophores with conidia from a 
crushed mount; 3, conidia of various sizes and shapes; 4, a rather short, 
thick hair from a sporodochium; 5, two incipient perithecia arising from a 
sporodochial stroma, the fiexuous hyphae may represent receptive organs; 
6, one of these hyphae highly magnified; 7, branched cells resembling spermo- 
gonia, two of which are just forming microconidia? (from a crushed mount 
of a stroma with incipient perithecia) ; 8, 9, sketches to show shape and 
rough surface of walls of perithecia, the granules representing stubby hairs 
such as shown in figure 10; 11, three asci with spores variously distributed, 
oil droplets not indicated ; 12, individual ascospores ; 13, three of the eight 
spores from an ascus had germinated after swelling considerably, the other 
five spores with oil droplets are drawn to the same scale; the ascus wall had 
disappeared. 


A NEW SPECIES OF ALTERNARIA ON 
FRUIT OF PHOENIX DACTYLIFERA’ 

Donald E. Bliss 
(with 3 figures) 

An interCvSting new species of has been found among 

the fungi associated with the spoilage of date fruits in the Coa- 
chella Valley, California. This fungus is described as follows: 

Alternaria stemphylioides sp. nov. 

Goloniae in agaro Czapekii effiisae, atro-olivaceae usque atrea ; hyphis 
hyalinis, 3-6 /W- in diam., septatis, ramosis ; conidiophoris simplicibus vel 
ramosis, septatis, tenuibus, ad apices non inflatis ; 3-8 M in diam., usque 200 
longis, tenuiter tunicatis, cellulis apicalibus atro-brunnescentibus, geniculatis, 
cicatricosis et latioribus quam cellulis hyalinis basilaribus ; conidiis acrogenis, 
solitariis vel 2-3-catenulatis, brunneo-olivaceis, vetustis obscurescentibus, 
crasse tunicatis, verrucosis, forma variis, ovalibus, ovatis, rotundis, sub- 
angularibus vel obclavatis, ad septa constrictulis, muriformibus, septis trans- 
versalibus 0-9 (plerumque 1-4), longitudinalibus 0-3, magnitudine variis, 
rostro incluso 14-77 (plerumque 16-28 longis, 10-17/4 latis, mediis 
26.1x12.7 /4, rostratis vel erostratis ; conidiis secundariis acrogenis e rostris 
conidiorum primariorum conidiophora secundaria formantibus productis. 

Hab. in fructibUvS Phoenicis dactyiiferae L., Indio, California. 

Colonies on Czapek’s agar, effused, dark olive to black ; hyphae 
hyaline, 3-6> in diameter, septate, branched (fig. 1, D). Coni- 
diophores simple or branched, septate, slender, not swollen at apex, 
3-8 fx in diameter, up to 200 /a long, thin-walled, apical cells becom- 
ing dark brown, geniculate, scarred, and broader than the hyaline 
liasal cells (fig. 1, A, C, G, H). Conidia acrogenous, solitary or 
2-3-catenulate, brownish olive, darkening with age, opaque, thick- 
walled, verrucose, irregularly shaped, oval, ovate, rotund, subangu- 
lar, or obclavate, slightly constricted at the septa, muriform, with 
0-9 (mostly 1-4) transverse and 0-3 longitudinal septa ; size varia- 
ble: length (including beak) 14-77 (mostly 16-28//), breadth 
10-17 //, and mean, 26.1 X 12.7 > ; nonbeaked or beaked, (fig. 1 , 
B, Gf H, I). Secondary conidia produced acrogenously on the 
beaks of primary conidia, these beaks becoming secondary conidio- 
sphores (fig. 1, B, r ; G, H, /). 

Habitat : Fruit of Phoenix dactylifera L., Indio, California. 

^ Paper No. 510, University of California Citrus Experiment Station, 
Riverside, California. 
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Tyi’ks; Type Specimen on Czapek’s agar, deposited with the 
M}'C()I()gical Collections of the Bureau of Plant Industry, Belts- 
ville, Alaryland. Gotypes sent to the Imperial Mycological In- 
stitute, Kew, Surrey, England; to the New York Botanical Garden, 
Bronx Park, New York City; and to the herbaria of the Univer- 
sity of California, Berkeley, California, and of the University of 
California Citrus Experiment Station, Riverside, California. 

Although chains of 2 and sometimes 3 conidia may occur, most 
of the conidia in Alternaria stemphylioides are solitary. There 
is a strong tendency toward unlimited apical elongation of the 
conidio])hore. Spores are borne aci'ogenously, but may be moved 
rather quickly into lateral positions on the conidiophore by the 
elongation of the apical cell slightly to one side of the point of 
attachment. The elongating apex, either with or without cell di- 
vision, forms a second conidium acrogenously, and then may re- 
peat the process more or less indefinitely until as many as 15 
conidia have been formed. These conidia may remain attached to 
the conidiophore or may be detached, leaving scars at the points 
of attachment. 

Old conidiophores (fig. 1, C) are geniculate, owing to the bend- 
ing and distortion of the growing apex during the process of spore 
formation. The apical cells are usually broader than those at the 
base and they may be slightly swollen. There appears to be no 
thickening of the side walls, however, and no hyphal growth 
through the apical spore scar to form a new conidium, as illustrated 
and described by Wiltshire (8) for the true Sfcinphylhini. 

When grown on Czapek's agar (see ""Cultural Characters''), 
some of the primary conidia become beaked (fig. 2) and produce 
secondary conidia from the apex (fig, 1, G), as is common in 
Alternaria. But at this point the tendency toward catenulation 
of spores usually stops. The beaked spores then continue to elon- 
gate at the apex, and secondary spores, although borne acrogen- 
ously, are pushed into lateral positions. Thus the beaks of these 
beaked primary conidia become secondary conidiophores with trans- 
verse septa, geniculations, and spore scars (fig. 1, B, r; I). 
Chains of 3 spores are comparatively rare. In one instance 7 per 
cent of the spore chains contained 3 spores ; the others contained 
only 2 spores each. 
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Fig. 1. Alternaria stemphylioides. A, a~j, young, rapidly growing coni- 
diophores showing different stages in the development of conidia ; B, conidia : 
a-l, nonbeaked ; beaked-— r, a primary conidium with elongated beak 

bearing five secondary conidia ; C, an old, branched conidiophore with numer- 
ous cross walls, geniculations, and spore scars; D, mycelium; E and F, 
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Conidia of Alternaria stemphylioides are first seen as small, hya- 
line, Spherical cells (fig. 1, A, f ; H.) . , Swelling and elongation 
of the young spore is accompanied by the formation of the major 
transverse septum ; later, other transverse, oblique, or longitudinal 
septa are formed (fig. I, A^ B). The older spores on the conidio- 
phore are usually larger than the younger ones. This is especially 
true where the oldest spores are beaked. Young spores are mostly 
regular in shape and have a smooth. surface. Older spores some- 
times become irregular in shape because of secondary cell division 
and growth, and are usually warty. The larger warts are blunt, 
irregular in shape, and about 1 fx in diameter. The spores, except 
for Their subhyaline beaks, become very dark with age, and the 
septa can only be seen with difficulty. Constrictions at the septa 
are most pronounced in spores of irregular shape. 

CULTURAL CHARACTERS 

Alternaria stemphylioides is one of the fungi less commonly 
associated with spoilage of Deglet Noor dates in California. I 
have isolated it only twice : the first isolate (B-402) was obtained 
October 11, 1935, from a mature date having a soft, watery side- 
spot lesion with darkened center ; the second isolate (B-718) was 
taken January 29, 1943, from another ripe fruit with a reddish- 
brown side spot. In both instances the symptoms of disease were 
similar to those usually associated with the side spot caused by 
A, Citri Ellis and Pierce em. Bliss and Fawcett (1). 

Isolate B-402 had been cultured on corn-meal agar for a period 
of seven years before it was studied intensively. Because of the 
dark, oval-shaped, nonbeaked spores which* it developed on this 
medium (fig. 1, E, F), it had been tentatively referred to the genus 
Stcmphylium. When cultured on Czapek’s agar, however, this 
isolate produced chains of 2 or 3 spores, and numerous spores 
with beaks. The spores varied greatly in size and shape. The 
change was so marked that I suspected contamination by some 
form of Alternaria. But after culturing single spores of different 

conidiophores and conidia as commonly produced on cornmeal agar (all other 
drawings are from the fungus as grown on Czapek’s agar) ; G and H, 
young conidiophores with beaked primary and nonbeaked secondary conidia; 
/, primary conidium with elongating beak from which four secondary conidia 
have formed. (X 570.) 


542 


AIycologia, Yol. 36, 1944 

kinds from the colony, I discovered that all the spores belonged to 
the same fungus, and that these changes in spore form could be 
reproduced at will by A^^arying the cultural environment. 

Twm strains (A and B) of isolate B-402 w^ere retained for 
further studies. Strain had originated from a beaked s] 3 ore; 
strain B, from a spore without a beak. The development of these 
strains was observed in petri-dish cultures using five kinds of agar 
media (table 1). After 8 days. at 26° C., the colonies on glucose 


TABLE 1 

Development of Strains of Alternaria stemphylioides on 
Different Culture Media * 


Medium 

Mean 

radius 

of 

colony 

(mm.) 

Spore .size t 

Beak formation 

Length (m) 

: Width U) 

Number 

of 

spores 

observed 

Percent- 
age of 
beaked 
spores 

Range 

Mean 

Range 

Mean 

Strain>4 

Corn-meal agar 

13 

14-27 

18.9 

10-18 

13.1 

166 

2.4 

Glucose potato agar 

22 

13-33 

19.6 

9-17 

13.2 

170 

7.1 

Czapek’s agar J 

21 

11-26 

18.0 

8-15 

12.0 

184 

8.2 

Vegetable agar § 

22 

12-39 

21.3 

8-15 

11.4 

223 

' 12.6 

Water agar. ........ . . . 

31 

12-31 

18.5 

8-17 

13.4 

197 

5.1 


Strain B 


Corn- meal agar. 

13 

14-23 

18.1 

10- 

-16 

13 

.2 

388 

0.0 

Glucose potato agar. .... 
Czapek’s agar f ....... . 

17 

13-29 

18.9 

8- 

-17 

12 

.2 

307 

10.1 

15 

12-34 

20.4 

8- 

-15 

11 

.4 

282 

13.5 

Vegetable agar § . 

19 

12-45 

21.4 

9- 

-19 

12 

.3 

565 

9.7 ■ 

Water agar. 

32 

12-31 

20.0 

9- 

-22 

14 

.4 

400 1 

4.2 


* Cultures incubated 8 days at 26^^ C. 
t Based on measurements of 25 spores from each colony, 
t Containing 3 per cent sucrose. 

§ See Mrak ah (3). 

potato agar, Czapek^s agar, and vegetable agar (3) were dense 
and greenish black, while the colonies on the corn-meal and water 
agars were sparse and lighter colored. The mycelial growth rate 
was most rapid on water agar and more than twice that on corn- 
meal agar. The percentages of beaked conidia formed on the 
various media showed marked differences and were as follows: 
on corn-meal agar, 0.0 to 2.4; on glucose potato agar, 7.1 to 10.1 ; 
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on Czapek’s agar, 8.2 to 13.5 ; on vegetable agar, 9.7 to 12.6; and 
on water agar, 4.2 to 5.1. Strains A and gave reasonably similar 
responses in this experiment. 

Further studies w'ere then made on strain B with 2 per cent 
Czapek’s agar (Czapek’s culture solution [ 5 | plus 2 per cent agar) 
containing different percentages of sucrose. To f our lots of a 
standard nutrient solution,- sucrose was added in amounts of 0.0, 
15.0, 30.0, and 60.0 grams, respectively, on the basis of each 1000 
nil. of the medium. Petri-dish cultures of the fungus, after an 
incubation period of 13 days at 26 G., on the different media, 
showed very large differences in the percentages of beaked spores 
(table 2). On the first lot of media (without sucrose) the per- 

TABLE 2 


.Spore Size and Beak Formation in Alternaria stemphylioides, in Re- 
lation TO THE Percentage OF Sucrose in the Culture Medium * 


Culture medium t 

■ i 

Spore size t , 

Beak formation— spores at 


Percent- 

Length (m) § 

Width (n) 

Center of colony 

Margin of colony 


age of 









Lot 









sucrose 

added 

Range 

Mean 

Range 

Mean 

Number 

observed 

Per cent 
beaked 

Number 

observed 

Per cent 
beaked 

1 

1 0.0 1 

13-27 

17.0 

8-16 

12.1 

2,949 

2.2 

327 

1.5 

2 

i 1.5' 

15-75 

22.0 

9-18 

12.9 

4,003 

12.5 

1,025 

19.5 

31[ 

3.0 

14-77 

26.1 

i 10-17 

12,7 

4,033 

18.5 

1,084 

28.8 

4 

6.0 

14-57 

21.2 

i 9-19 

12.9 

3,933 

13.8 

[ 

1,625 

11.9 


* Cultures incubated 13 days at 26° C. 

t Unless otherwise specified, the culture medium used in these studies was 
the standard nutrient solution described in text footnote 2. 

i Based on measurements of 100 spores from the margin of each colony. 

§ Including beaks. 

Czapek’s agar (Czapek’s culture solution [5] plus 2 per cent agar). 

centages of beaked spores were 2.2 near the central or oldest part 
of the colony, and 1.5 at the margin or youngest part of the colony, 
wTereas on the third lot of media (3 per cent sucrose) the per- 
centages were 18.5 and 28.8, respectively. The proportions of 
beaked spores from lots 2 and 4 were of intermediate value. Data 
for mean length of spores from the different media (table 2) 
paralleled those for beaked spores, partly because the beaks had 

-The standard nutrient solution contained MgS Or 7H:;0, 0.5 gram; 
KHTO„ 1.0 gram; KCl, 0.5 gram; FeSOr7H,0, 0.01 gram; NaNO,, 2.0 
grams; and distilled water, 1000 ml. 
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been included in the measurements. The number of transverse 
septa (table 3)- was greater in spores cultured on media rich in 
sucrose than in spores from media containing little or no sucrose. 
The different media had only slight effect, however, on the width 
and on the longitudinal septation of the conidia. After S days at 
26° C., average length of mycelial growth was 21, 12, 12, and IS 
mm., respectively, for the four lots of media. Lot 1 (without 

TABLE 3 

Spore Septation * IN Alternaria stemphylioides, in Relation to the 
Percentage OF Sucrose in the Standard Nutrient Solution t 


Percentage of spores having 


Number 

Transverse septa 

Longitudinal septa 

of septa 










Lot 1 

Lot 2 

Lot 3 

Lot 4 

Lot 1 

Lot 2 

Lots 

Lot 4 


(sucrose 

(sucrose 

(sucrose 

(sucrose 

(sucrose 

(sucrose 

(sucrose 

(sucrose 


0.0 

1.5 

3.0 

6.0 

0.0 

1.5' ■ 

3.0 

6.0 


per cent) 

per cent) 

per cent) 

per cent) 

per cent) 

per cent) 

per cent) 

per cent) 

0 

0.6 

0.0 

0.0 

0.0 

25.0 

28.8 

40.0 

24.4 

1 

73.1 

36.9 

53.7 

40.0 

33.8 

30.6 

36.3 

38.8 

2 

21.2 

17.5 

21,9 

26.3 

40.0 

35.6 

21.9 

35.6 

3 

5.0 

36.9 

15.0 

30.6 

1.3 

4.4 

1.9 

1.3 

4 


4.4 

3.8 

0.0 


0.6 



5 ' 


3.8 

1.9 

1.9 





6 


0.6 

0.6 

0.0 





7 



0.6 

0.0 





8 



1.9 

0.6 





9 



0.6 

0,0' 





19 




0.6 






* Each observation based on 160 spores from margin of colony. Cultures 
incubated 27 days at 26° C, 

t From 0.0 to 6.0 per cent sucrose and 2.0 per cent agar were added to the 
standard nutrient solution described in text footnote 2. 

sucrose) produced a sparse but rapid-growing colony which re- 
sembled a colony on water agar, previously mentioned (table 1). 
Slower-growing but very dense colonies were produced on the 
three lots that contained sucrose, 

Alternaria stemphylioides was also cultured on sterile date fruit 
and on citrus fruit slices.^ Only a few conidia developed on the 
dates, but there were many intercalary swellings in the mycelium. 
Development of the fungus on citrus fruit was reasonably similar 
to that on agar, and from 4 to 11 per cent of the conidia were 
beaked. No ascogenous stage was discovered. 

3 From fruits of Eureka lemon, Valencia and Washington Navel orange. 





Fig. 2. Alfernaria stcmphyUoides (X 593) on Czapek’s agar, after 17 
days at 26° C. A, coniclium with long beak showing geniculations, septa, 
and spore scars; D, conidia, dark conidiophores, and hyaline mycelium; C, 
conidiophore and conidia; D and E, mycelium and conidia, some of which 
are beaked. 
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Culture B-402, strain j5,^^has been selected as the type culture 
for Alternaria stemphylioides. Based on the measurement of iOO 
conidia from a culture incubated 13 days at 26° C., the distribution 
curves (fig. 4) for length and width are fairly steep. The length 
curve, however, is '‘skew’^ in the upper range of values because of 
the beaked spores in the population. Analogous curves for culture 
B-718 (not shown) are similar to those for culture B-402. The 
two isolates are thought to be identical. 
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Fig. 3. Percentage distribution of spore sizes oi Alternaria stemphylioides. 
The curves represent measurements of 100 spores from a colony on Czapek’s 
agar, incubated 13 days at 26® C. 

TAXONOMY 

Because of its beaked spores and unswollen conidiophores, the 
fungus described in the present paper is now considered to be a 
species oi Alternaria Nees. When first observed, however, it was 
tentatively referred to the genus Stemphylium Wallroth, and to 
that particular group of species termed Pseudostemphylinm by 
Wiltshire (8), 

Similarities have been noticed between Alternaria stemphylioides 
and Qthtr iungi. Stemphylium hotryosum sensu Oude- 

mans, as illustrated and described by Wiltshire (8), is similar ex- 
cept that ''sometimes the conidiophore, instead of growing out im- 
mediately below the conidium does so lower ddwn so that it is 
branched.’’ Wiltshire (8) considers S. hotryosum of Oudemans 
to be identical S. lanuginosiim Harz. Species allied to S. 
lanuginosum comprise the group Pseudo stemphylium. 
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The published photogfaplis of Stemphylium dendritk De 
Sousa da Camara (2) are similar to Alternaria stemphylioidcs as 
it appears on corn-meal agar, but since the spores of S', dendriticmn 
are described as acro-pleurogenous and without beaks, the two 
fungi are apparently distinct. N. congestum Newton (4) also 
shows similarity but, in the absence of beaked conidia, it may 
l)xoftv\y hAong \viih tht gvoix^ Pseiidostemphylium. 

Perhaps the closest similarity thus far noted is that between 
Alternaria stemphylioides and a Stemphylium saltant of an Alter- 
naria described by Wiltshire (6). He found that, when cultured 
on Richards’ agar, an Alternaria isolated from grapes repeatedly 
produced saltating sectors of a StemphyliumAi^^ fungus. This 
saltant is described in part as olivaceous black to deep olive in cul- 
ture, with oval, muri form, sometimes pointed, coarsely waited 
vSpores having 0 to 5 (mostly 3) cross septa. According to Wilt- 
shire (6), 'konidia of the Alternaria type occasionally occur,” and 
the conidia, which measure 1 1-38 X 9-21 /x, are sometimes '"so 
opaque that the cross walls cannot be discerned. . . , Chains of 
two or three conidia are not uncommon, but the maximum number 
observed in a chain did not exceed four. ... Sometimes the distal 
end of the spore is prolonged to form itself a short conidiophore, 
which again bears a small head of spores.” Hypliae immersed in 
the agar produce nearly spherical conidia with chai'acteristic gas 
bubbles at the center. 

This description, except perhaps for the conidia on immersed 
hyphae, fits very well the description oi Alternaria stemphylioides. 
It appears, however, that the modern concept of the genus Stem- 
phylium changed somewhat between 1929, when Wiltshire (6) de- 
scribed this saltant, and 1938, when he (8) outlined the original 
and modern conceptions of this genus. In the later publication, 
Wiltshire (8) states that the characters distinguishing the genus 
Stemphylium WdiWroth. "are (1) that the conidiophores are swollen 
at the apex which bears a single terminal spore (though this may 
be forced into a lateral position by the continued growth of the 
conidiophore) ; (2) that the growth of the conidiophore is con- 
tinued thi'ough the terminal scar, the successive swellings recog- 
nizable in an old conidiophore marking the places where conidia 
have been borne; and (3) that the spore shape is oval or sub- 
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angular, frequently constricted at the major, median transverse 
wdill 2 iiul never beaked^ ^ EYen after retaining within the genus 
the species allied to 5', laniiginosum, Idm'z (Pseiidostemphyliuni 
group), it would not seem logical to include a fungus likt Alter- 
naria sfemphylioideSj in which, under certain conditions, approxi- 
mately one fourth of the conidia are beaked. 

On the other hand, Alte^maria stemphylioides appears to fit quite 
properly in the genus xdlternaria Htts, as characterized by Wilt- 
shire (7) . The conidia of this species are not '‘typically obclavate'l 
because of the relatively low percentage of beaked spores ; but 
oval, nonbeaked spores are common in Alternaria, sometimes oc- 
curing in relatively large numbers (1) . 

As to taxonomy within the genus, Alternaria stem>p^^^^^ 
seems to be more or less in a class by itself. The relative absence 
of short beaks separates it from A, Cf^ri and related forms (1), 
although the spore dimensions are similar. The habit of forming 
botryose clusters of spores, the absence of long spore chains, and 
the predominance of oval, nonbeaked spores, tend to place this 
species in an intermediate position between the A, Citri group of 
Alternaria and the Pseudostemphylium group o f W femphylmm ; 
hence the name, A. stemphylioides, 

SUMMARY ■ ■ 

A new species of Alternaria, dtscrihtd as A, stemphylioides, has 
been isolated from fruit of the date palm, Phoenix dactylif era L., 
in the Coachella Valley, California. The conidia of this fungus 
are borne acrogenously but, because of the tendency toward un- 
limited apical elongation of the conidiophore, they are mostly 
pushed into lateral positions. Some of the primary conidia are 
beaked and develop secondary conidia. Although chains of 3 
spores are found occasionally, the beak of the primary conidium 
usually elongates at the apex slightly to one side of the point of 
attachment, pushes the secondary conidium into a lateral position, 
and forms another spore at the apex. By repeating this process 
several times, the beak of the primary conidium becomes a second- 
ary conidiophore. 


Italicized by tlie present writer. 
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The percentages of beaked spores varied considerably when the 
fungus was cultured on different media (corn-meal agar, glucose 
potato agar, Czapek’s agar, vegetable agar, and water agar). 
Variation in the proportion of sucrose in Czapek’s agar caused the 
production of beaked spores to vary from 1.5 per cent in cultures 
with no sucrose to 28.8 per cent in cultures containing 3 per cent 
sucrose. The size and septation of the spores were also affected 
by these variations in sugar content. 

Although Alternaria stemphylioides shows marked similarity to 
certain species of Stemphylimn, especially those of the Pseudo- 
stimiphylmm group, it is referred to the genus Alternaria because 
of its beaked spores and unswollen conidiophores. From the taxo- 
nomic standpoint, this new species seems to occupy an intermediate 
position between the A. Citri group oi Alternaria and the Pseudo- 
sfeniphyliiiin gnmp oi Stemphylm^^^^ 
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NOTES AND BRIEF ARTICLES 

The Mycetozoa of North America 

In recent years the most active student and collector of Myxo- 
mycetes in North America has been Mr. Robert Hagelstein, whose 
contributions to our knowledge of these forms have been appear- 
ing in Mycologia and elsewhere for many years. It is fortunate 
for all students of the group that he has been able to sum up the 
results of his studies in a handsome volume of over 30Q pages, 
illustrated with sixteen plates, four of which are in color. The 
treatment is restricted to species known to occur in North America, 
but since, of the 318 species which the author regards as valid, 
285 are known to occur in that continent, a very representative 
assemblage is included. The work is based very largely on the 
collections in the New York Botanical Garden, interpreted in the 
light of the author’s unequalled field experience. The colored 
plates are excellent; the half-tones in most cases show detail or 
habit fairly well, but some are distinctly disappointing. 

The classification adopted is, in general, that of Lister which, 
however unsatisfactory, is no more so than that stemming from 
Macbride, and the treatment throughout is reminiscent of the 
Lister monograph. The keys, for the most part, are more usable 
than any which have yet appeared, although in some of the larger 
genera the number of choices to be considered is unduly large, 
as in those of Lister, on which they appear to be modelled. 

As the author admits in his introduction, much remains to be 
learned about the slime molds, and there is bound to be great dif- 
ference of opinion as to species limitations until more is known 
about the extent of variation possible when plasmodia of the same 
species fruit under different environmental conditions. The pres- 
ent reviewer would recognize a number of species reduced by 
Hegelstein to varietal rank or to synonymy and he would take 
strong exception to the wide range in spore size allowed for many 
species. The substitution of the name Arcyria vifcUina for the 
established name A, verskolor, said to be in accordance with 
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present rules, is directly contrary to the provision of Art. 56, and 
the use of Cribraria attrantia instead of C. vulgaris, if these names 
are regarded as referring to the same species, is subject to the 
same criticism. Most of the changes appear, however, to be 
defensible, and it is to be expected that experience will justify 
many of them. Obviously, great care lias been used to make the 
citations correct and the bibliography, prepared with the aid of Dr. 
Barnhart, is distinctly superior to any published in earlier works. 

The book should be of very great service to students and it is 
to be hoped that it will stimulate interest in and study of a 
fascinating group or organisms. It is published by the author, 
165 Cleveland Avenue, Mineola, N. Y. and sells for $6.00 — G. W. 
Martin. 


'The Mycetozoa of North America” by Robert Hagelstein is 
the latest contribution to our knowledge of this group of inter- 
esting organisms. For over 200 years they have found a more 
or less definite place in botanical literature. The first volume de- 
voted to North American species was published by Macbride in 
1899. 

The author of the present volume has had for his studies access 
to the large collections of the New York Botanical Garden which 
include much type and authentic material. For twenty years he 
has made extensive field studies and is as familiar with the habitat 
and distribution of these forms in nature as he is with herbarium 
specimens. Several times it has been the privilege of your re- 
viewer to share the enthusiasm of the author as he was making 
observations and collections both in the States and in the West 
Indies. In the introduction the development of the plasmodia 
and the production of the fruiting bodies is discussed and some 
excellent suggestions for their care and preservation are given. 
The point that there are opportunities for research in the mor- 
phology, physiology, and taxonomy of the group is well taken. 

In the arrangement of the species within a genus especial at- 
tention has been given to a sequence based on affinities. The at- 
tempt to make a natural sequence is inost laudable even though 
often difficult. The citations and bibliography have been carefully 
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prepared. Complete lists of synonyms are not given. Since 
they would not have added much to the length of the presentation, 
but would have added desirable information in some cases, their 
omission seems unwarranted. The book describes 285 species 
from North America. It is stated that the entire number of 
species regarded as valid in the world is 318. No theories are 
offered to explain how practically 90 per cent all known species 
occur in North America. While many species are almost world- 
wide in their distribution, others are limited to comparatively small 
areas. It seems likely that those in many other parts of the 
W'Orld are less w^ell known than those in North America. 

The neatly bound volume has 306 pages including glossary, 
bibliography, index, and explanation of plates. There are 16 full- 
page plates each with several figures. The illustrations are chiefly 
photographs of aethalia or sporangia. The book is published by 
the author and comes from the Lancaster Press. — Frank D. Kern. 


On Some Basidiomycetes New for the United States 

Agaricus bambusigenus Berk. & Curt. This species has been 
collected at several localities in Florida. It was hitherto known 
only from Cuba. Murrill redescribed it under the name Agaricus 
Rhoadsii Murr. The types of both these species have been com- 
pared, 

Copelandia Westii (Murr.) Sing. comb. nov. {Panaeolus 
IVcstii Murr. 1942; Copclaridia papilionacea Bres. non Fries). 
As the examination of the types show^s, Panaeolus M'^estiiyVtctxitly 
described from Alachua Co., Fla., has the same characteristic 
colored cystidia as the species incorrectly identified with Panaeo- 
lus papilionaceus by Bresadola, and hitherto knowm from the 
Philippine Islands only. Tht gtnus Copelandia is new for the 
United States and for this Hemisphere in general. 

Galerina NANA (Petri) Kuhner. This species has previously 
been known only from Europe. It was described as lYaucoria 
nana from Italy, later misdetermined as, an Inocybe by Velenovsky 
in Czechoslovakia, and eventually recollected and correctly trans- 
ferred to Galerina by Kuhner in France. It also occurs in Lenin- 
grad (coll. & det. Singer). I found it in May 1944 in my cellar 
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in Arlington Mass., growing on fence poles that had been stored 
there for the winter. G. nana differs from all sptcits oi/ Galerina 
by its cystidia which recall these of Inocybe. 

Lachnocladium brasihense Lev. This species is widely 
different from all other so-called Lachnocladiums in having the 
hyphae of the twigs transformed into branching, colored, stiff, 
j)ristle-like bodies. Most of the species of Lachnocladhim in 
present conception are tall Pterulas. The name Lachnocladiiim 
should lie reserved for fungi of the type of L. hrasiliense ^ and the 
latter be made the type of the genus, L. hrasiUense is frequent in 
Southern Florida where it forms enormous cespitose fruiting 
masses. It has not been recorded in continental North America 
liefore. 

Leucopaxillus gracillimus Sing. & Smith. A larger form 
(pileus 50-80 mm., stipe 40-50 x 5-7 mm.) of this Brazilian 
species has been found by Rapp at Hunters Station, Alachua Co., 
Fla., and was given a herbarium name by W. A. Mur rill, according 
to whom the fresh pileus is"“latericious, or with a small bay disk/' 
the lamellae pure white, the stipe milk white, the taste becoming 
somewhat astringent, scarcely bitter, the odor slightly farinaceous/' 
I found the dried pileus PI. 6-9 E to 10 C (Maerz & Paul), or 
“vinaceous fawn/’ or ‘‘Sorghum brown” with some “vinaceous 
brown,” the disk sometimes “dark vinaceous brown,” the lamellae 
exceedingly close (3 or more to a mm.), the spores as in the type. 

Pterula capillaris (Lev.) Sacc. Collected in the Florida 
Coastal Flammock area, and compared with the type from Java, 
and specimens from Ecuador and the Philippine Islands, this 
evidently pantropical species is a new member of the North 
American Flora. 

Pterula pallescens Bres. Originally described from Africa, 
this species is repi'esented (under the apparently wrong name 
Calocera divaricata Berk. ) in Patouillard’s Herbarium (from San 
Domingo) and has recently been collected by the writer near 
Gainesville in a mesophy tic hammock. When fresh, it is rather 
soft, white, and has a peculiar odor of iodoform. The warty- 
dentate spores are unusual in the genus Pterula. This species 
will sooner or later be separated irom Pterula, 
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ScHizoPHYLLUM UMBRiNUM Berk. This species, kindly de- 
termined by D. H. Linder, and formerly reported from Cuba and 
Nicai'agua, has been collected by the writer in South Florida on a 
trunk of Per sea americana, 

Thelephora MAGNiSPORA Burt. Described from Jamaica, this 
rare tropical species has been collected by the writer in South 
Florida (Royal Palm State Park), the first collection in con- 
tinental North America. The spores with their 2 /a long spines 
are unmistakable. 

Trogia CANTHARELLOiDES (Mont.) Pat., and its synonyms 
Lentiniis scyphoides Pat. and L, subscyphoides Murr. have never 
been been indicated from continental North America, nor has any 
species of Trogia ever been found in the United States What 
sometimes incorrectly is cdlltd Trogia, is a meruliaceous species, 
the common Northern Plicatura while the real Trogias are 

confined to the tropics. When collecting in Southern Florida, I 
ionnd Trogia cantharelloides to be one of the commonest wood- 
inhabiting fungi, sometimes partly beautifully violet.— R. Singer. 


MYCOLOGIA 

OFFICIAL ORGAN OF THE MYCOLOGICAL SOCIETY OF AMERICA 

VoL. XXXVI November-December, 1944 No. 6 


NEW ASPERGILLI FROM SOIL 

Kenneth B. Raper^ and Charles Thom ^ 

(with 6 figures) , 

During the past three years soils from many areas in this coun- 
try and abroad have been examined at the Northern Regional 
RcvSearch Laboratory for the purpose of securing from natural 
sources molds important to the research of the Fermentation 
Division. In the course of this work five species oi Aspergillus 
believed to be new have been isolated. All of these were obtained 
from southern or tropical soils, and hence can be considered as 
components of the microfloras of habitats characterized by a 
comparatively high temperature during all or part of the year. 

Two types of cultures were made in the examination of these 
soils: 

1. Dilution cultures: Samples of soils were diluted with 
approximately 10 volumes of sterile water and shaken vigorously 
for a period of 10 to IS minutes. Serial dilution in steps of 1 : 10 
were then made from the resulting suspensions and plated. Dilu- 
tions employed ranged from 1-1,000 to 1-1,000,000, depending 
upon the source and type of the sample. For each sample three 
dilutions were generally plated, and as a rule, two media were 
employed; namely Czapek-Dox agar (5) and an acid-dextrose- 

tSenior Microbiologist, Fermentation Division. 

2 Collaborator, Northern Regional Research Laboratory, Peoria, Illinois. 
This is one of four regional laboratories operated by the Bureau of Agricul- 
tural and Industrial Chemistry, Agricultural Research Administration, U, S. 
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nitrate agar employed and recommended by Smith and Humfeld 
(4) for the isolation of fungi from soil. Dilution plates were 
incubated at room temperature and desired forms were isolated 
as they appeared and sporulated. Plates of this type are valuable 
since they present some quantitative measure of the total fungus 
flora and of its constituent members as well. When colonies are 
reasonably well separated in such plates, they generally develop 
in a characteristic manner and can be isolated directly by means 
of a low-power binocular or a good-quality hand lens. 

2. Streak cultures: Plates of hay infusion agar of the com- 
position previously employed by Paper (1) for the isolation of 
slime molds were streaked with from one to three loopfuls of the 
initial 1 : 10 suspension. These plates were likewise incubated 
at room temperature and were examined with a low-power binocu- 
lar at 7 to 10 days. No molds grow luxuriantly upon this me- 
dium, but a tremendous number and variety of forms can make a 
very limited development. Furthermore, most forms sporulate 
well and generally appear fairly characteristic, although com- 
monly of smaller dimensions than upon richer substrata. Qn the 
whole, hay infusion agar constitutes a very satisfactory medium 
for the isolation of molds from natural sources, and one can regu- 
larly expect to find some forms in these cultures which do not 
occur, or cannot be recognized, upon the dilution plates described 
above. , ' ■ ' ' 

All of the species currently described have been under observa- 
tion for a period of at least one year and some for approximately 
two years. They have been grown upon a wide variety of culture 
media including Czapek’s solution agar and various modifications 
of the same, and malt extract, potato dextrose, and hay infusion 
agars. A wide range of incubation temperatures have been em- 
ployed. Since environmental conditions substantially alfect 
their appearance, these factors will be given somewhat greater 
emphasis than is generally necessary in describing species of 
Aspergillus. 

Aspergillus janus sp. nov. 

Coloniae cum miitatione substrati temperaturaeque colore et textura multo 
variae; capitulis conidicis generum duorum, aut ambobus aut unis aut alteris 
praesentibus; (1) capitulis magnis albis in conidiophoris longis, vesiculis clava- 
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tis praeditis, (2) parvis, atro-viridibus in conidiophoris brevibus vesicuHs 
ovatis praeditis oriundis. Capitula alba laxa catenulis conidids radiantibus 
et divergentibus 150-200/* longis composita; conidiophoris longis, tenuibus, 
plerumque 2-3.5 inm. longis, 8-10.5 jucrassis, levibus, hyalinis; vesiculis clava- 
tis membrana teniii praeditis, 45-60 X 15-18 /*, totis sterigmatibus tectis; 
sterigmatibus in seriebus duabus, primariis 7-10 X 3. 5-4.5 ja, secundariis 
6-8 X 2.5-3 /*, conidiis levibus, hyalinis, globosis usque subglobosis, plerumque 
2-2.5 /*. Capitula viridia compacta, juvenilia radian tia, matura columnaria, 
saepe in columnas duas divergentes fissentia, primum cyanea usque cyaneo- 
viridia, vetusta atro-olivaceo-grisea, 60-75 in diam, 200-300 /t longa; conidio- 
phoris erectis, 300-400 X 6.5-8 /*, levibus, hyalinis; vesiculis membrana tenui 
praeditis, plerumque ovoideis et saepe elonga tis; totis fertilibus, 20-30 X 12- 
18 /*; sterigmatibus in seriebus duabus, primariis 7-10 X 4-4.5 /*, secundariis 
6-8.5 X 2-2.8 /*; conidiis in massa atro-viridibus, spinulosis, globosis, ple- 
rumque 3.2-4.0/6; cellulis "hiille” crasse tunica tis, globosis usque subglobosis 
vel elongatus, interdum curvatis et saepe lobatis. In culturis e solo, Panama. 

Species characterized by conidial heads of two distinct types, 
(1) large white heads borne upon long conidiophores terminating 
in strongly clavate vesicles and (2) smaller, dark green heads 
borne upon short conidiophores with typically ovate vesicles. 

Colonies varying greatly in color and in texture depending upon 
the substratum and the temperature of incubation. Upon Cza- 
pek's solution agar (fig. 1A) at 24°C., colonies spreading irregu- 
larly, after two weeks usually consisting of a central floccose mass 
1 to 2 mm. deep, pale yellow-buff in color, bearing few to abun- 
dant fruiting structures surrounded by an irregular zone of 
crowded fructifications with dark green heads occurring in a dense 
stand adjacent to the substratum and with numerous long-stalked 
white heads projecting above this layer, hulle cells commonly 
present in scattered to abundant irregular masses, light yellow in 
color; reverse in dull yellow to light brown shades. When incu- 
bated at 20® C. colonies more restricted, less floccose and consist- 
ing almost exclusively of a dense stand of long-stalked white 
heads, with small green heads absent or developing only in age 
and arising from trailing aerial hyphae entwined among the white 
fruiting structures. When incubated at 30-32® C. colonies close- 
textured, predominantly green but with central area commonly 
showing irregular patches of massed hiille cells, buff to dull yellow 
in color. Conidial heads abundant and consistently dark green in 
color. Reverse in dull brown shades. 

White conidial heads loose, in texture, consisting of radiating 
and divergent chains of conidia, commonly 150 to 200 m in diam- 
eter, occasionally larger (fig. 1C). Conidiophores long, thin, 
mostly 2 to 3.5 mm. in length by 8 to 10.5 ju in diameter, occa- 
sionally larger, erect, essentially uniform in diameter throughout 
but often marked by numerous and irregularly spaced constric- 
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Fig. 1. Aspergillus janus; NRRL No, 1787. A and B, colonies on Czapek’s 
solution agar and malt agar, respectivel 3 ^ showing a, scattered white conidial 
heads, h, crowded green heads, and c, massed hiille cells, two weeks old, incu- 
bation at 24° C., X Q characteristic white heads borne on long thin 
stalks, X 7.5. D, massed green heads in dense stand adjacent to the sub- 
stratum, with white heads^projecting from the left, and with localized develop- 
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dons, walls smooth, colorless, approximately 1 to 1.4 m in thick- 
ness. Vesicles thin-walled, clavate Cfig. 1G), mostly 45 to 60 /x 
in length by 15 to 18 /x in width with individual structures larger 
or smaller, entire surface loosely covered by sterigmata as a rule, 
but often showing barren areas which may occupy any part of the 
sterigmatic surface. Sterigmata in two series, primaries 7 to 
10 M by 3.5 to 4.5 /x; secondaries 6 to 8 /x by 2.5 to 3 yu (fig. 1G). 
Conidia smooth, colorless, globose to subglobose, mostly 2 to 2.5 /x 
with maximum about 2.8 /X. 

Green conidial heads compact, radiate when young, becoming- 
columnar in age, and often spreading into two divergent columns 
(fig. ID). Heads at first in blue to blue-green shades near dark 
gobelin blue (Ridgway, PI. XXXIV), becoming dark olive gray 
(Ridgway, PI. LI) in age, in size commonly ranging from 60 to 
75 /X in diameter by 200 to 300 ix in length- Conidiophores erect, 
commonly 300 to 400 /x in length by 6.5 to 8 /x in diameter, of 
uniform thickness throughout, walls smooth, colorless or very 
faintly green, approximately 1 to 2 /x thick, enlarging rather 
abruptly into an elongate vesicle. Vesicle thin-walled, variable 
in form and dimensions, but commonly ovoid and often con- 
spicuously elongate, typically fertile over the entire area, ranging 
in size from 20 to 30 /x in length by 12 to 18 /x in diameter (fig. II). 
Sterigmata in two series, rather loosely arranged, primaries 7 to 
10 fi by 4 to 4.5 secondaries 6 to 8.5 m by 2 to 2.8 /x. Conidia 
dark green in mass, conspicuously spinulose, globose, mostly 3.2 
to 4.0 occasionally larger or smaller. 

Conidial heads of rnixed character containing both white and 
green spores often encountered, usually borne upon long conidio- 
phores approaching and often equalling in length those of white 
heads, vesicles more or less clavate, sterigmata at first bearing 
colorless smooth-walled conidia, but subsequently bearing dark 
green spinulose conidia (fig. IE and H).' 

At temperatures of 24° C. and above, thick-walled hiille cells 
abundant, irregular in form, commonly globose to subglobose, not 
infrequently elongate, commonly more or less curved and often 
lobed (fig. IF). 

Colonies upon malt extract agar growing luxuriantly (fig. IB) , 
generally loose in texture with aerial mycelium becoming promi- 

ment of hiille cells in two limited areas at right, X 7.5. E, heads of mixed 
character with older (outer) conidia white and younger (inner) conidia green, 
X 24. F, hiille cells, X 350. G, typical white head showing clavate vesicle, 
double sterigmata and small, smooth conidia, X 450. H, head of mixed 
character, at this stage (early) producing small white, smooth conidia, X 450. 
I, typical green head, showing small, nearly globose vesicle, double sterigmata 
and larger, echinulate, green conidia, X 450. 
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nent in age, conidial heads normally more abundant than upon 
Czapeks agar, the proportion of white to green heads varying 
with the temperature of incubation. 

Colonies upon hay infusion agar spreading broadly, consisting 
of a thin submerged mycelium from which develop erect, white 
and green conidial structures, the relative proportion of these 
types being dependent upon the temperature of incubation ; since 
comparatively meager growth occurs upon this medium, and since 
there is a minimum of aerial vegetative hyphae, it constitutes a 
very favorable substratum upon which to observe the formation 
of the contrasting fruiting structures characteristic of the species. 

The binomial Aspergillus j anus h applied to this species be- 
cause of the contrasting types of conidial heads produced — 
literally it is a ‘Two-faced” mold. 

Type culture NRRL No. 776*7 was isolated in February 1942, 
from Panama soil collected during the summer of 1941 by John 
T. Bonner of Harvard University. Three additional isolations by 
members of the Northern Regional Research Laboratory staff 
have since been made from Panama soils subsequently collected 
by Mr. Benjamin A. Coghill. It is believed that this species 
represents a normal component of the microflora of Panama. 
Additional evidence in support of this view is furnished by the 
fact that in 1925 Professor Roland Thaxter sent to Thom under 
the label “white Panama a representative of this 
species. The form was never described by Thaxter, and viable 
cultures of it were lost from our collection some time prior to 1930. 
As the correspondence of the time is remembered, Thaxter was 
plagued by the presence of a small green mold which repeatedly 
appeared in his cultures as a “contaminant.” Fortunately, the 
original tube received from Thaxter has been preserved, and re- 
examination of this culture leaves no question but that he was 
dealing with a strain of the species here described, and that the 
green form which troubled him so much was not, in fact, a con- 
taminant but a different phase of the same fungus. 

The presence of a green phase with conidial heads closely 
approximating Aspergillus Sydowi (Bainier) Thom & Church (5) 
definitely allies A. janus with this species; and in the absence of 
any form approximating the white conidial stage, A, janus is 
placed in the A. versicolor group adjacent to A. Sydowi. 
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Intensive experimentai studies have established conclusively 
that the white and green spored forms represent different aspects 
of a single fungus. These studies will be considered in detail in a 
subsequent report. 

Aspergillus janus var. brevis var. nov. 

A typo differt conidiophoris brevioribus, vesiculis minoribus, et caespitulis 
fructiferis viridibus et albis separatim in sectoribus radiantibus dispositis. In 
rulturis e solo, Mexico. 

Idle variety differs from the species in a number of particulars, 
foremost among which are ,(1) the reduced length of the conidio- 
phores bearing both white and green heads and (2) a consistent 
tendency for white and green conidial structures to develop in 
approximately pure stands and to appear as contrasting radial 
sectors (fig. 2 A and B). 

White conidial heads are of the same general pattern and form 
as in the species, but are of somewhat smaller dimensions, are 
borne upon conidiophores generally less than 2 mm. in length by 
6 to 8 M in diameter, and are characterized by elongate but not 
strongly clavate vesicles measuring 20-25 by 14 to 18 ]x] conidia 
are smooth walled, colorless, globose to subglobose, 2.2 to 2.8 jx in 
diameter. Green conidial heads are compact, globose- to some- 
what columnar, borne upon conidiophores 75 to 125 jx by 4 to 6 ^ 
with globose to subglobose vesicles measuring 8 to 15 by 10 to 
18 /x; conidia are dark blue-green, strongly echinulate, and 3.5 to 
4.5 }x in diameter. 

The vesicles of white heads in the variety are of approxi- 
mately the same size and form as the vesicles of green heads in the 
species itself, whereas the conidiophores bearing each type of head 
are approximately one-half the length of those bearing the same 
type of head in the species. The most striding character dis- 
tinguishing the variety, however, is the manner in which areas of 
white and green heads are sharpl}’’ separated along radial lines. 

Gonidial heads of mixed character are produced and usually can 
be found along the frontiers between white and green sectors. The 
character of the conidial heads produced is strongl}' influenced by 
the temperature of incubation, but this response is not so marked 
or consistent as in the species itself. 


562 


Mycologia, VoL. 36, 1944 




Raper AND Thom : New Aspergilli FROM Soil 563 

Type culture NRRL No. was isolated in July 1942, from 
a sample of soil collected in x^lameda in southern Mexico, and 
forwarded to us in June by Mr. William B. Roos. 

Aspergillus caespitosus sp. nov. 

Coloniae in substratis differentibus multo variantes; in agaro Gzapekii tarde 
crescentes, myceliis submersis, lentis, capi tub’s conidicis atro-viridibus hemi- 
sphaericalibus vel laxe columnaribiis, 75-125 ju in diam., cellulis “hulle” 
abundantibus, ciimulos conspiciios matures rubopurpurascentes formantibus; 
reverse atro-purpureo; conidiophoris rectis vel subsinuosis, 250-325 X 5.0- 
6.5 ju, crasse tunicatis, levibus, alutaceis usque paliide brunneis; yesiculis sub- 
elongatis, hemisphaerico superiore sterigmatibus tecto, inferiore sterili, saepe 
■pallido, plerumque 15-20^1 in diam.; sterigmatibus in seriebus duabus, pri- 
mariis 6.5-8.5 X 3.5~5.0 ju, secundariis 6.5-8.0 X 3. 0-4.5 /z, typice botuli- 
fermibus; conidiis globosis, spinulosis, viridibus, plerumque 3. 5-4. 5 /z; cellulis 
“hiiile” crasse tunicatis, irregulariter globosis 12-18 /z in diam. vel ovoideis 
ellipticisve 12-15 X 25-30 /z, massas compactas subsclerotioideas lentis.simas 
magnitudine varias rubo-purpureas formantibus. In culturis e solo, Arkansas, 
Arizona, et Texas. 

Golonies varying markedly upon different media ; upon Czapek’s 
solution agar rather slow growing, attaining a diameter of 6 to 
8 cm. in three weeks at room temperature, plane or somewhat 
furrowed, mycelium largely submerged and extremely tough, 
tearing with difficulty, producing numerous dark green, hemi- 
spherical to loosely columnar heads in central colony areas, char- 
acterized particularly by clusters of irregularly ovoid to elliptical , 
thick-walled hiiile cells (fig. 3 A and B), at first colorless becom- 
ing reddish-purple in age, scattered unevenly or arranged in 
irregularly concentric zones; reverse colorless at first, becoming 
dark reddish-purple in age, particularly beneath the htille masses ; 
odor none. Conidial heads dark dull yellow green to empire green 
(Ridgway, PL XXXII), generally hemispherical to loosely col- 
umnar (fig. 3C) , mostly 75 to 125 ^ in diameter. Gonidiophores 
straight dr slightly sinuous (fig. 3D), mostly 250 to 325 ^ in 
length, occasionally up to 350 m by 5.0 to 6.5 M m diameter, of 
approximately uniform diameter throughout, relatively thick- 
walled, (1.2 to 1.5 M in basal portion to 0.8 to 1.0 m in terminal 
area), smooth, tan to light brown in color. Vesicle slightly 
elongate, the upper hemisphere loosely covered by sterigmata 
(fig. 3D), the lower half sterile and often lightly colored, mostly 
IS to 20 M in diameter. Sterigmata in two series (fig. 3D), pri- 
maries normally 6.5 to 8.5 m by 3.5 to 5.0 m, secondaries 6.5 to 
8.0 m by 3.0 to 4.5 Mr typically bottle-form but commonly much 
swollen and often quite irregular in form and dimensions. 
Gonidia globose, spinulose, green, mostly 3,5 to 4.5 m, rarely larger. 
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Hulle cells very abundant, thick-walled, irregularly globose, ovoid 
or elliptical (fig. 3E), ranging from 12 to 18 ju in globose cells to 
12 to 15 /i by 25 to 30 ju in the most elongate bodies, forming 
compacted masses of indefinite size, extremely tough and in age 
becoming almost sclerotioid, at first colorless but in age charac- 



, 


MS S. • 


Fig. 3. Aspergillus caespitosus; NRRL No, 1929. A, portion of colony on 
Czapek’s solution with 1% liver extract, showing crowded conidial heads in 
central portion and scattered hiille cell masses in surrounding areas, two weeks 
old, incubation at room temperature, X 1.8. B, portion of colony enlarged 
showing hiille cell masses, X 10. C, silhouettes of conidial heads developed 
on hay infusion agar, X 48. D, typical conidial head showing form of vesicle 
and arrangement of sterigmata, X 600. E, portion of hiille cell mass showing 
irregular size and form of component elements, X 265. 





Raper AND Thom : New Aspergilli from Soil 565 

terized by an abundant reddish-purple intercellular pigmentation. 

Colonies upon malt agar characterized by a dense stand of erect 
conidiophores bearing hemispherical to radiate or loosely columnar 
heads of dark green color approximately empire green (Ridgway, 
PL XXXII) and the complete absence of hiille cells; reverse in 
light brown shades; odor none. Details of morphology as upon 
Czapek’s solution agar. 

Colonies upon hay infusion agar (fig. 3C) like those upon malt 
except less heavily sporing. 

The binomial Aspergillus caespitosus is chosen because of the 
caespitose character of colonies upon Czapek's solution agar. 

Strains examined include NRRL No. 1929 isolated from Ar- 
kansas soil collected by F. R. Earle at Fayetteville, Arkansas; 
NRRL No. 1930 isolated from Arizona soil contributed by C. J. 
King; and strains isolated from Texas soils contributed by various 
collaborators. 

This species is of particular interest because of its apparent 
transitional position between the A. nidulans group and A. ustus. 
In the character of its stalks, its reddish-purple pigmentation, 
and in the general color and markings of its conidia it retains the 
characters of A. nidulans and closely related species. In the 
absence of fertile perithecia and ascospores, the predominantly 
hemispherical shape of its conidial heads, and in the variable and 
somewhat irregular form of its hiille cells it is suggestive of the 
A . ustus series. While we are convinced of its intermediate posi- 
tion between the A . nidulans group and A, ustus, we place it with 
the former since we believe it is most closely allied to this group. 
It is believed significant that superficially, cultures of Aspergillus 
caespitosus and Aspergillus variecolor (Berk. & Br.) Thom & Raper 
(6) are strikingly similar upon Czapek^s solution agar. This 
similarity is particularly marked when plates are viewed in reverse 
since an intense pigmentation marks the under surface of peri- 
thecia in the latter species and the under surface of older hiille 
masses in the former. 

Aspergillus granulosus sp. nov. 

Coloniae in agaro Czapekii planae vel irregulariter rugulosae, floccosae, 
alutaceae vel obscure brunneae; capituHs conidicis pauds, pkirimum caespi- 
tosis, pallide cyaneo-viridibus, hemisphaericalibus usque radian tibus, 75-125 p. 
in diam.; conidiophoris erectis, aseptatis, 350-500 X 5. 5-8.0 //, membrana 
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tenui et levi praeditis, ex alutaceo pallide brunneis, saepe infra vesiculas con- 
strictulis; vesiculis ovatis usqiie ellipticis, membrana tenui praeditis, 12-1 8 
in diam., 15-25 ju longis, fragilibus, parte maiore sterigmatibus vestitis; sterig- 
matibus in seriebus duabus, primariis 3. 5-5.0 X 3.0-4. 0 /x, secundariis 4.0-5. 5 
X 3.0-3. 5 ju.; conidi is globosis, pallide viridulis, tenuissime echinulatis, 4.8-5.5 {j. 
in diam.; cellulis “hiille” abundantibus, irregii lari ter globosis, ovoideis vel 
aliquantus elongatis, 12-30 jLt in diam., crasse tunicatis, in cumulos parvos, 
conspicuos margine coloniae aggregatis et culturas granulosas efficientibus. In 
culturis e solo, Arkansas, Texas, Arizona, et Costa Rica. 

Colonies Upon Czapek’s solution agar growing well, attaining a 
diameter of 8 to 10 cm. in two to three weeks at room temperature, 
plane or irregularly furrowed, predominantly floccose, uneven in 
texture, buff to dull brown in color from felted sterile mycelia; 
conidial heads few in number afid generally arising from the sub- 
stratum direct, less often from aerial hyphae, commonly appear- 
ing in clusters, pale blue-green in color; colonies characterized 
particularly by abundant small, colorless clusters of Irregularly 
globose ovoid, or elliptical thick-walled hiille cells which super- 
ficially suggest perithecial initials and which in mass give to the 
colony a semi-granular appearahce (fig. 4 A and B) ; reverse in 
shades of dull yellow and brown ; slight mushroom odor. Conidial 
heads few in number, commonly clustered in small groups, most 
abundant at colony margin, sometimes occurring on tufts of aerial 
hyphae, hemispherical to radiate, 75 to 125 m in diameter, very 
loose, consisting of comparatively few divergent spore chains 
(fig. 4C), approximately pale niagara green in color (Ridgway, 
Plate XXXIH). Conidiophores erect, straight, non-septate, 
mostly 350 to 500 a in length, 5.5 to 8.0 ju in diameter, approxi- 
mately uniform in width throughout, thin-walled, smooth, tan to 
light brown in color, often slightly constricted just beneath the 
vesicle. Vesicle ovate to elliptical (fig. 4D) , 12 to 18 a in diam- 
eter by 15 to 25 JU in length, thin-walled and easily broken, largely 
covered by sterigmata. Sterigmata in two series, both compara- 
tively short and stout; primaries 3.5 to 5.0ju by 3.0 to 4.0 ju; 
secondaries 4.0 to 5.5 ju by 3.0 to 3.5 ju, commonly bottle-form. 
Conidia globose, pale green, delicately echinulate. Mostly 4.8 
to 5.5 a in diaraeter, rarely larger. Hulle cells abundant, irregu- 
larly globose, ovoid or somewhat elongate (fig. 4F) , commonly 12 
to 30 a in long axis, walls heavy, 4 to 5 a in thickness, borne 
primarily in small, colorless clusters which are quite conspicuous 
at colony margins and lend to them a characteristic granular 
appearance (fig. 4B and E). 

Colonies upon malt extract agar showing an accentuation of 
hiille cell development and a reduction in conidial heads. Other- 
wise duplicating the cultural picture presented upon Czapek’s 
solution agar. A 
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Colonies upon hay infusion agar thin but broadly spreading, 
characterized by scattered clusters of hiille cells and erect conidial 
fructifications giving to the culture a sparse granular appearance. 


Fig. 4. Aspergillus granulosus; NRRL No. 1932. A, portion of colony on 
hay infusion agar showing clusters of conidial structures and small masses of 
hiille cells, two weeks old, incubation at room temperature, X 1.5. B, por- 
tion of marginal area of two colonies on malt extract agar showing charac- 
teristic granular appearance resulting from numerous small clusters of hiille 
cells, X 1.5. C, silhouettes of conidial heads, X 48. D, conidial head show- 
ing slightly elongate vesicle, sterigmata in two series, and constriction in 
conidiophore just beneath the vesicle, X 750. E, small clusters, or ‘'granules, ” 
of hiille cells, X 48. F, double cluster of hiille cells, much enlarged, X 265. 
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The binomial Aspergillus granulosus is chosen because of the 
conspicuous granular appearance of the colonies produced upon 
most laboratory substrata. 

Type culture NRRL No. 1932 was isolated in September 1942, 
from a sample of soil collected in Fayetteville, Arkansas, and 
contributed by Mr. F. R. Earle. Additional strains have been 
isolated from soils collected in Texas, Arizona, and Costa Rica. 
It is believed common in soils characterized by a warm tempera- 
ture during part or all of the year. 

Different strains vary materially in the number of conidial 
heads produced upon common laboratory media such as Czapek’s 
solution and malt extract agars, ranging from abundant heads in 
some to only widely scattered heads in others. All fruit reavSon- 
ably well, however, upon hay infusion agar, the medium upon 
which all original isolations were made. 

The brown color of the conidiophores, the presence of ovoid to 
somewhat irregular hulle cells, and the green color of its conidia 
ally this species with ^ . ustus. It differs markedly from the more 
common representatives of this group, however, in the lighter and 
persistently green color of its conidia, the small clusters rather 
than irregular masses of hiille cells, and in possessing somewhat 
more elongate vesicles. In this latter character it suggests As- 
pergillus flavipes but is in turn excluded from this group by the 
green color of its spores. 

Aspergillus panaffiensis sp. nov. 

Coloniae in agaro Czapekii pertenues, paene totae submersae, fructifica- 
tiones conidicas late dispersas capitulis radiantibus pallide brunneis gerentes, 
in agaro maltoso luxurianter fructificantes, rubro-brunneae; capitulis radianti- 
bus, pallide brunneis, typice globosis, 250-450 m in diam., ex avellaneo rubro- 
brunneis; conidiophoris rectis, 600-900 X 9-12 membrana comparative 
crassa praeditis, levibus; vesiculis hyalinis, membrana tenui praeditis, globosis 
vel subelongatis, 25-30 /i in diam., totis fertilibus; sterigmatibus in seriebiis 
duabus, dense compactis, primariis 5. 5-6. 5 X 24-2.8 m* secundariis 5-6 X 1 .5- 
2 /X, conidiis in massa pallide flavo-brunneis, globosis usque subglobosis, levi- 
bus, 2. 2-2. 6 IX in diam. In culturis e solo, Panama. 

Colonies upon Czapek's solution agar after two weeks at room 
temperature very thin, consisting of a sparse and transparent 
growth of vegetative hyphae, almost wholly submerged, bearing 
widely scattered, erect conidial structures with radiate heads (fig. 
5A), light brown in color. Colonies upon malt extract agar "at 
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room temperature growing well and fruiting luxuriantly (fig. 
SB), reddish-brown in color, consisting of a dense, predominantly 
red basal mycelium from which develops massed conidial struc- 
tures, often in broken or continuous concentric zones; fertile 


Fig. 5, Aspergillus panamensis; NRRL No. 1785. A, portion of a'^single 
colony on Czapek's solution agar with 1% liver extract showing limited growth 
and scattered conidial heads, 2 weeks old, incubation at room temperature, 
X 1.5. B, luxuriant growth and heavily sporing colony on malt extract agar, 
age and incubation as in preceding, X 1.5. C, conidial heads showing char- 
eicteristic forms when mature, hay infusion agar, X 8. D, single conidial 
head .showing almost globose vesicle, closely packed, double sterigmata, X 500. 


conidiophores bearing globose to radiate heads, light brown in 
color, near wood brown of Ridgway (PI. XL), these, together with 


red-colored sterile structures and aerial hyphae give the colony 


its characteristic appearance and color; in age, colonies tending to 
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develop a loose floccose overgrowth, more or less obscuring the 
abundant conidial heads; reverse dull brown; odor none. Col- 
onies upon hay infusion agar spreading broadly, thin, largely sub- 
merged, giving rise to scattered, erect conidial structures com- 
monly arranged in concentric zones; heads radiate, dull brown in 
color. Conidial structures arising directly from the substratum, 
scattered or abundant depending upon the culture medium em- 
ployed. Heads typically globose, in age characterized by loosely 
radiating chains of conidia, or by few to several roughly columnar 
masses, (fig. SC), variable in size, commonly ranging from 250 to 
450 ju in diameter, occasionally up to 500 /z, varying in color from 
avellaneous to wood brown (Ridgway, PI. XL) to Saccardo’s um- 
ber (Ridgway, PL XXIX). Conidiophores straight, mostly 600 
to 900 > in length by 9 to 12 in diameter, occasionally larger; 
walls smooth, comparatively heavy, ranging from 3 to 3.5 m thick 
in the basal area to 1.5 to 2 ju in the terminal area, approximately 
uniform in diameter throughout except for a limited reduction 
immediately beneath the vesicle. Vesicle colorless, compara- 
tively thin-walled, globose or slightly elongate (fig. 5 D), mostly 
25 to 30 jx in diameter, fertile over the entire area. Sterigmata in 
two series, closely packed, primaries 5.5 to 6.5 m by 2.4 to 2.8 ju, 
secondaries 5 to 6 /x by 1.5 to 2 ju. Conidia light yellowish-brown 
in mass, globose to subglobose, smooth-walled, mostly 2.2 to 
2.6 M in diameter, occasionally 2.8 ju. 

The binomial Aspergillus panamensis is chosen because of the 
place of species origin. 

Type culture NRRL No. 1785 was isolated in January 1942, 
from Panama soil collected in the summer of 1941 by Mr. John 
T. Bonner. A second culture, NRRL No. 1786, differs from the 
above strain in minor details but clearly belongs with it. This 
was isolated from a different sample of Panama soil collected by 
Bonner. 

The species is believed to represent a member of t\it Aspergillus 
wentii group with possible close affinity to Aspergillus niger mut. 
cinnamomeus ^ (syn. Aspergillus cinnamomeus Schiemann) and 
Aspergillus niger mut. Schiemanni ^ (syn. A, fuscus Schiemann). 
While it bears a certain resemblance to these forms in the com- 

^ Nomenclature according to Thom and Raper — “Manual of The Asper- 
gilH,” now in prepara tion. 

^ Nomenclature according to Thom and Raper — “Manual of The Asper- 
gilli,” now in preparation. 
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paratively light color of its conidig,! heads and in the smallness 
and general character of its conidia, jt differs from these forms in 

three very striking particulars. (1) It characteristically develops 

an extensive red-colored aerial myceliuni upon media such as malt 
extract agar where it attains its maximum growth; (2) it grows 
very sparsely upon Czapek’s solution agar, upon which the above 
noted forms grow luxuriantly; and (3) it possesses very small 
primary sterigmata, measuring 5.S to 6.5 by 2.4 to 2.8 n in 
contrast to 15 to 18 m hy 3 to 5 m for mut. cinnamomeus and 15 to 
40 by 4 to 6 M for mut. Schiemanni, Whether or not the species 

actually represents a naturally occurring mutation from A. niger 

can only be guessed. The smallness of its conidia and primary 
sterigmata would hardly support this hypothesis. In cases where 
color mutations have been obtained from known cultures, the di- 
mensions of specific structures in such mutations generally agree 
very closely with those of the same structures in the parent strain; 
and black Aspergilli the dimensions of A. panamensis are 
rarely, if ever, encountered in nature. The possibility of this 
representing a mutation is not excluded, but until additional evi- 
dence supporting such origin is forthcoming, the writers feel 
warranted in describing as new this unique form which obviously 
is able to maintain itself in the soils of Panama. 

The luxuriant growth of the fungus upon malt extract agar and 
its very sparse development upon Czapek’s solution agar is 
strongly suggestive of other cultures which we have found to 
possess vitamin deficiencies or an inability to utilize nitrate nitro- 
gen. In this species, however, the paucity of growth upon our 
standard Czapek’s agar appears to result from an absence or 
inadequacy of invertase production since it grows well and fruits 
quite abundantly upon Czapek’s solution containing glucose in- 
stead of sucrose. In the presence of other microorganisms cap- 
able of reducing sucrose, the fungus grows well and fruits abun- 
dantly upon Gzapek’s solution agar. 

A recurring phenomenon typical of this species is the manner in 
which massed conidiophores develop in broken or continuous con- 
centric zones in the growing colony upon malt extract and other 
favorable media. Particularly characteristic is the failure of great 
numbers of these conidiophores to produce fertile heads and the 
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lateness with which others develop such reproductive structures. 
While no suggestion of close relationship is intended, these sterile 
structures bear a certain superficial resemblance to the ‘‘spears” 
characteristic of Aspergillus unguis (Emile- Weil & Gaudin) 
Emnd. Thom & Raper as described by Thom and Raper (6). 

Strain NRRL No. likewise isolated from Panama soil, 

differs from the type in producing somewhat more restricted 
colonies. These are, in addition, less highly colored, due pri- 
marily to a reduction in the amount of red colored vegetative 
hyphae and in the number of aborted conidiophores. It is similar 
to it, however, in all basic morphological characteristics, and, like 
it, makes a very sparse growth upon Czapek’s solution agar con- 
taining sucrose but grows well and fruits luxuriantly upon malt 
extract agar and Czapek’s agar containing dextrose. 

Aspergillus sparsus sp. no V. 

Coloniae in agaro Czapekii late crescentes, griseo-brunneae, primum sub- 
mersae dein aeriae, fructificationibus conidicis erectis, late dispersis, viridi- 
alutaceis, in agaro ex infusione foeni sparsis, conspicuis, saepe concentrice 
zonatis, capitulis globosis vel radiantibus vel irregulariter scindentibus, 200- 
250 fj^ in diam.; conidiophoris rectis, 1-1.5 mm. longis, 10-12 fx latis, conspicue 
echinulatis, saepe infra vesiculas abrupte attenuatis; vesiculis membrana com- 
parative tenui praeditis, globosis, plerumque 40-50 ju in diam,, totis fertilibus; 
sterigmatibus in seriebus duabus, dense confertis, primariis vulgo 8-10 X 3-5 ju, 
secundariis 6-8 X 2.5-3,5 /a; conidiis in massa pallide flavidulis, subglobosis 
usque ellipticis, minute asperulis, plerumque 3-3.5 fx. In culturis e solo, 
Honduras et Texas. 

Colonies upon Czapek’s solution agar at room temperature 
spreading broadly, dull grayish-brown in color, at first largely 
submerged but later developing limited aerial growth, giving rise 
to widely scattered erect conidial structures characterized by dull 
greenish-tan heads that do not affect the color of the colony as a 
whole; reverse in brown shades; odor none. Colonies upon 
Czapek’s solution agar with 20 per cent sugar slightly heavier 
sporing (fig. 6A). Conidial structures erect, arising from a sub- 
merged mycelium; heads typically globose radiate to splitting 
irregularly in age (fig. 6B), mostly 200 to 250 /x in diameter, oc- 
casionally as much as 500 ju, pale olive-buff to olive-buff (Ridg- 
way, PL XL) upon Czapek’s and hay infusion agars to pale 
olivine or olivine (Ridgway, PL XXXII) upon malt extract agar. 
Conidiophores straight, mostly 1 to 13 ^ mm. in length by 10 to 
12 u in diameter, approximately uniform in diameter throughout, 
walls 1.2 to 1.5 /X in thickness, conspicuously roughened, typically 
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arising from foot cells enmeshed in a network of ‘'feeder ^ 
hyphae% often tapering abruptly in the region immediately be- 
neath the vesicles (fig. 6 C and D). Vesicles compB^ratively thin- 
walled, globpse, mostly 40 to 50 /x in diameter, occasionally larger 
or smaller, bearing sterigniata over the entire surface (fig. 6C). 
Sterigmata in two series, crowded, comparatively short and stout, 


Fig. 6. Aspergillus sparsus; NRRL No. 1933. A, single colony on Czapek’s 
solution agar with 20% sucrose showing limited growth and scattered conidial 
heads, 2 weeks old, incubation at room temperature, X 1-5. B, conidial 
heads, showing characteristic splitting, and the generally loose arrangement 
of conidial chains, X 8. C, conidial head showing globose vesicle, closely 
packed, double sterigmata and terminal portion of roughened conidiophore, 
X 400. D, further enlargement of conidiophore showing characteristic echinu- 
lations, X 650. 

primaries commonly 8 to 10 /x by 3 to 5 ju, secondaries 6 to 8 /x 
by 2.5 to 3.5^1. Conidia pale yellowish in mass, individually 
showing slight coloration, subglobose to slightly elliptical, very^ 
finely roughened, mostly 3 to 3.5 /x in long axis. 

Colonies on hay infusion agar spreading broadly, almost wholly 
submerged, giving rise to scattered but conspicuous conidial 
structures, often in definite concentric zones; heads globose, 
radiate, in olive-buff shades. Colonies upon malt extract agar 
spreading irregularly, floccose, 1 to 2 mm. deep, cream-buff in 
color; conidial structures very few in number, heads globose, 
radiate, dull yellow-green in color. 
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The binomial Aspergillus spar sus is chosen for this species be- 
cause of its characteristic sparse production of conidial structures 
upon all substrata employed. 

Type culture NRRL No. 1933 was isolated in February 1943, 
from soil collected in La Lima, Honduras, by Dr. L. A. Under- 
kofler in December 1942. A second strain, NRRL No 1937, 
which duplicates the type almost exactly was subsequently iso- 
lated from soil collected in Bixar County, Texas, by Sister Mary 
Clare of Our Lady of the Lake College, San Antonio, Texas. 

The correct position of this species within the genusM^^ergi/fe^y 
is open to question. The presence of a colored, coarsely rough- 
ened stalk indicates close relationship with Aspergillus ochraceus. 
This is likewise supported by the globose vesicle and head, al- 
though these characters are typical of other groups as well. The 
scarcity of fruiting structures upon all media, and more particu- 
larly the greenish tint of the spore masses, however, tend to set it 
apart from the common representatives of this great group. The 
general habit of the colonies, together with the paucity of conidial 
structures, is strongly suggestive of Aspergillus aUiaceus, but this 
latter species does not show any green color in its conidial heads; 
it possesses smooth, colorless conidiophores ; and upon ordinary 
culture media regularly produces an abundance of black sclerotia 
which very often dominates and characterizes the culture. In the 
color and character of its conidial heads it is somewhat suggestive 
of George Smith's new species, A. avenaceus (3) but it differs from 
this fungus as it does from ^ . alliaceus in possessing rough conidio- 
phores and in its failure to produce sclerotia. Until additional 
related forms are isolated, we believe it best to consider this 
species as a member of the Aspergillus ochraceus group, realizing 
that it does not entirely fit this placement as the group has hither- 
to been considered. 

SUMMARY 

Five species and one variety of Aspergillus are described as new. 
All of these forms were isolated from southern or tropical soils 
and are believed to represent normal components of the micro- 
floras of the areas from which they were obtained. 

The new forms include: 

(1) Aspergillus j anus, characterized by conidial structures of 
two types, namely, white heads with clavate vesicles borne upon 
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long conidiophores, and blue-green heads with globose to ovate 
vesicles borne upon short conidiophores. This species is believed 
closely related to Aspergillus Sydowi (Bainier) Thom & Church. 

(2) Aspergillus janus var, brevis ^ differing from the species in 
the smaller dimensions of both white and green heads and in the 
marked tendency for colonies to develop alternate radial sectors 
of white and green heads in approximately pure stands. 

(3) Aspergillus caespitosus, a non-ascosporic member of the 
A. 7 iidulans group, characterized by irregular masses of hiille 
cells and non-columnar heads. 

(4) Aspergillus granulosus, a member of the A. ustus group, 
characterized by small clusters (“granules”) of hiille cells and a 
limited production of pale blue-green conidial heads. 

(5) Aspergillus panamensis, a form suggestive of the A. niger 
group but characterized by avellaneous to dull brown conidial 
heads and an apparent invertase deficiency. 

(6) Aspergillus sparsus, a member of the A. ochraceus group, 
characterized generally by limited growth and the production of 
few conidial structures, with conidiophores strongly echinulate 
and globose heads approximately olive-buff in color. 
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A STUDY OF THE APPLE ROT FUNGUS 
PHIALOPHORA MALORUM 

L. P. McColloch 
(with 4 figures) 

In a preliminary note (9) the author discussed briefly a rot of 
stored apples and pointed out that the fungus causing the rot 
should be properly designated as Phialophora malorum (Kidd & 
Beaum.) McColloch, with Sporotrichum carpogenum as a 

synonym. The serious losses occasioned by this fungus have 
warranted further studies and an account will be given here in 
greater detail of its physiology, morphology and taxonomy. 

Phialophora malorum is primarily a saprophyte living in the 
surface soil and upon the bark and in cankerous woody tissue of 
apple trees in the orchard. Apples become infected while on the 
trees and under favorable conditions the fungus develops and 
causes serious and unpredictable losses in fruit in storage. The 
majority of lesions occurring on Winesap apples appear to develop 
around the lenticels, yet it is difficult to determine in many cases 
whether the point of entrance is through a lenticel or through 
cuticular cracks. The fungus also enters through insect injuries 
and mechanical punctures. 

SOURCE OF CULTURES 

Many cultures were made from decayed areas in stored apples 
from Virginia over a period of three years and occasional cultures 
were made from decayed apples grown in Maryland and Washing- 
ton. In addition others were obtained from cankerous wood of 
apple trees and surface soil from Virginia during September 1937 
and February 1939. The Centraal Bureau voor Schimmelcul- 
tures, Baarn, Holland, supplied a culture of Kidd and Beaumont’s 
''Sporotrichum malorum'" and the Botany Department of Wash- 
ington State College, one of Ruehle’s "Sporotrichum carpogenumP 
A transfer of Phialophora verrucosa Medlar was furnished by Dr. 
Charles Thom and three wood staining speci^sSPh^ialophora fasti- 
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giaia . ,(l..ager. & Melin) Conant, P. hrunnescens (Davidson) 
Conant, and P. repens (Davidson) Conant, were obtained from 
Ross W. Davidson of the Division of Forest Pathology, Bureau of 
Plant Industry. 

Single-spore cultures were obtained from ail of the isolates made 
by the author as well as from several cultures received from other 
sources. Sub-cultures were periodically set up from the single 
spore lines, using spores and bits of mycelium taken from the 
central part of the old culture. Stock cultures were carried on 
Thaxter’s agar. As a preliminary step all isolates were tested on 
fruit to determine the extent of pathogenicity and only those 
found to produce apple decay were included in the general study. 

After preliminary studies of the entire group of cultures, ten 
representatives were selected for more detailed study. The 
sources of the ten cultures included in the study are listed in 
table 1. 

TABLE 1 

Sources of the 10 Strains of Phialophora malorum Included in 
THE Detailed Study 


Serial 
number of 
culture 


Source of cultures 


92 

90 

128 

132 

158 

159 
163 
172 
186 
231 


Sporotrichiim malorum (Kidd & Beaum.) Centraal Bureau voor 
Schimmelcultures, Baarn, Holland 
Sporotrichum carpogenum Ruehle, Botany Department, State Col- 
lege, Pullman, Washington 

Isolated from fruit lesion, Winesap apple, from Virginia 
Isolated from fruit lesion, Winesap apple, from Virginia 
Isolated from fruit lesion, Winesap apple, from Virginia 
Isolated from fruit lesion, Winesap apple, from Virginia 
Isolated from fruit lesion, Winesap apple, from Virginia 
Isolated from fruit lesion, Winesap apple, from Virginia 
Isolated from soil beneath Winesap tree, from Virginia 
Isolated from cankerous area on Winesap tree, from Virginia 


CULTURAL STUDIES 

The several cultures grew well, but slowly, on most of the 
II utrient media tried. The extent of aerial development and the 
color of the mycelial mats were greatly influenced by the nutrients 
supplied in the artificial media. Development on water agar was 
scant, but the hyphae developed a smoky color. Heineman’s 
asparagin-pep tone agar with washed starch as the carbohydrate 



Fig. 1. OGneral appearance of PhialophoYd wctloTuw. strains on 
Thaxter’s agar. 
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source greatly retarded the development of the fungi. The 
fungus mats were wet, appressed and without aerial hyphae dur- 
ing the first ten days of growth. After eighteen days at room 
temperature, cultures 90, 92, 159, and 163 had failed to produce 
dark pigment; cultures 128 and 158 had developed a brown pig- 
ment; while 132, 172, 186 and 231 approached the normal degree 
of color. The rate of growth on Czapek’s agar was fairly normal, 
but the mats were wet and appressed in all except No. 132 which 
was velvety, and 172 which was woolly instead of having the 
usual velvety texture. There was a great variation in the ability 
of these organisms to produce dark pigment on this medium. 
Cultures 159 and 163 remained a dingy white or yellowish white 
after 20 days at room temperature. Thaxter’s agar, composed 
of unoxidized potato juice and two per cent dextrose, induced 
better development than other plant decoctions or synthetic 
media tested. The cultures responded so well on this medium 
(fig. 1) that numerous observations were made on the form, 
texture, and mass color of the fungus mat, notwithstanding the 
fact that such a medium cannot be accurately duplicated. The 
color of the organisms varied on each medium (table 2) , but Thax- 
ter’s medium with five per cent of agar noticeably unified the 
coloring, as compared with the same medium with 1.5 per cent of 

INFLUENCiUOF HYDROGEN-ION CONGENTRATION 

A Study was made of the ten cultures, using beef infusion broth 
with hydrogen-ion concentrations from pH 8.35 to pH 2.5. 
Germination occurred at pH 3.5 after 24 hours, and after a longer 
period of time at pH 2.9 and pH 2.5. After seven days at room 
temperature, the extent of growth was noted and pH readings 
were made to determine the extent to which the hydrogen-ion 
concentrations had been changed by the fungus development. 

The data showed individual differences in the reaction of the 
fungi at a given concentration but they all decreased the hydro- 
gen-ion coneentration from that originally used. Judging from 
the extent of growth and the change in hydrogen-ion concentra- 
tion, the best development occurred between pH 4.4 and 6.0 
which is in agreeraent with Gardner’s (3) spore-germination 
studies.', 
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Fig. 2. Culture No. 90 at top center with four of its saltants shown below 
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OXIDASE REACTION 

The method used in testing the cultures for oxidase production 
was the same as that described by Davidson (1), using .5 per cent 
tannic acid with 1.5 per cent Difco malt, and .5 per cent gallic 
acid with 1.5 per cent Difco malt, each made up with 2 per cent 
agar. The cultures were incubated at room temperature. The 
diameter of the fungus colony, and the browned area caused by 
the oxidation of the acids were measured periodically to show the 
rate of development. 

The fungus reaction to these media varied more in the first four 
days than after 14 days or longer. Eventually, all cultures gave 
positive oxidase reaction on tannic acid medium. Likewise all 
cultures except No. 158 gave positive reactions to gallic acid 
medium, although there was considerable difference in the rate 
and intensity of oxidase production. 


ACID PRODUCTION 

In testing for the production of acid, a synthetic medium using 
glycerine as the carbohydrate source was adjusted in pH 7.0, and 
bromcresol purple was added as an indicator. On the eighth and 
ninth days at room temperature, measurements were made of the 


TABLE 3 

Rate and Extent of Acid Production by 10 Strains of Phialophora 
MALORUM When Grown on a Synthetic Medium Containing 
Bromcresol Purple and Adjusted to pH 7.0 



After 8 days 

After 9 days 

Culture 

' Diameter in mm. i 


Diameter in mm. 


number 



Diflference i 



Difference 







Fungus 

Yellow 


Fungus 

Yellow 



colony 

zone 


colony 

zone 


92 

23.0 

31.5 

8.5 ! 

26.0 

39.5 

i: 13.5'.', 

90 

23.0 

24.0 

1.0 i 

26.5 

28.5 

5 :. ^ ■2.0' ■■ 

128 

22.0 

34.0 

12.0 

27.0 

44.0 

17.0 

132 

20.0 

22.0 

2.0 

22.0 

31.0 

9.0 

158 

24.0 

34.0 

10.0 

28.0 

45.0 

17.0 

159 

23.0 

26.0 

3.0 

25.0 

33.0 

8.0 

163 

18.0 

25.0 

7.0 

20.0 

32.0 

12.0 

172 

19.0 

trace 

trace 

24.0 

trace 

trace 

186 

19.0 

trace 

trace 

22.0 

1 28.0 

6.0 

231 

21.0 

27.0 

6.0 

24.0 

35.0 

11.0 


McColloch: Study of Apple Rot Fungus 


583 



diameter of each fungus colony and of the diameter of the yellow, 
acid zone extending beyond the fungus colony (table 3). 

SALTATION TENDENCIES 

Variations found in the color, texture, rate of growth, and 
general physiological behavior of the isolates are evidence of their 
unstable nature. This conclusion is based upon observation of 
saltations in some of the isolates. Of the ten cultures studied in 
detail, No. 90 proved more unstable than the others, or at least 
the saltants produced by this culture were more obvious. While 
single-spore cultures were made for all of the isolates as they were 
acquired, subsequent sub-cultures were maintained by mass trans- 
fer of hyphae and spores. It seems probable that less variation 
would develop in cultures propagated in this manner than in 
cultures from single spores. 

Saltation occurred in culture No. 90 at room temperature when 
growing on Thaxter’s agar. There was a definite wedge-shaped 
sector of pale gray in the normally dark colony. This pale gra^-^ 
form has been maintained through mass transfer and in only one 
instance has it appeared unstable in culture. In one sub-culture 
a sector developed which was darker than the pale form, but not as 
dark as the parent form. Single-spore cultures from the parent 
culture were again made and a number of single-spore colonies 
were observed, all of which were typical of the parent culture. 

Reisolations from apple lesions resulting from artificial inocula- 
tion, made with a spore suspension from culture No. 90, yielded 
two cultures that were pale. Single-spore cultures were obtained 
from these isolates. One remained stable and the other developed 
a dark sector partially reverting to the parent culture type. 

Single-spore cultures were again made from the parent culture. 
The spores were seeded thinly in the agar and allowed to develop 
into visible colonies before transferring. An effort was made to 
select colonies which appeared unlike, and four such colonies were 
planted in the same petri dish. Two of these colonies were 
typical of the parent. The third colony was typical in color but 
of a different texture. The fourth colony appeared abnormal. 
It had very scant aerial hyphae, the surface being covered by short 
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upright hyphae, and the general pattern of growth consisted of 
radiating hyphae with concentric bands. 

The instability of culture No. 90 resulted in nine strains which 
showed certain variations from the parent form. Four of these 
that differed most are shown in figure 2. Variations in physio- 
logical behavior were noted in rate of growth, form, texture, and 
amount of dark pigment in the fungus colony, and in extent of 
oxidase production on tannic acid medium. Only one strain 
varied markedly from the others in the size of the conidia. 

These various physiological tests were carried on in an effort to 
ascertain whether any basis could be found for dividing the iso- 
lates into permanent groups, specific or otherwise. Occasionally 
two or more isolates appeared to be alike or similar in form and 
behavior. For the most part, however, there were slight varia- 
tions only which make the group one large series showing gradual 
variation between extremes that were rather distinct in color, 
appearance and behavior. 

The factors that caused these isolates to have more or less 
individual differences in appearance, whether due to nuclear 
fusion somewhere in development or to other unknown causes, 
seem to have likewise caused the variations in their physiological 
behavior. This has been demonstrated in the case of the saltants 
that arose in culture from single-spore isolates. This physio- 
logical variation is linked in some way with the ability of the 
respective strains to assimilate given nutrient media. 

It is concluded from the study of the various isolates in general 
and of the variations found in culture 90 that all may be consid- 
ered merely as strains of the one species PMalophora malorum. 

MORPHOLOGY 

Considerable variation has been found among the isolates in 
the texture of the mycelial mat and general appearance in culture. 
There were likewise differences in the details of hyphal appear- 
ance, intensity of color, abundance of conidia and mucous pro- 
duction, size and shape of the phialides and conidiophores, dis- 
tinctness of the phialide cup and the shape and behavior of the 
conidia. In some of the isolates the cup was so thin that it was 
very difficult to discern. In such instances the conidia were no 
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doubt freed in such manner that there were relatively few torn 
fragments of membrane at the point of separation. 

The isolates included in the detailed study are representative 
of the large group as a whole. They are basically alike in mor- 
phology, especially when observed during the young stages of 
growth. By comparing the range in size of the conidia (table 4) 
it is found that a greater variation in size exists within a given 
isolate than between isolates. 


TABLE 4 

Range in Size of Conidia Found in 10 Strains of Phialophora 
MALORUM Grown on Thaxter’s Agar 


Serial 

no. 

Source of cultures tested 

Range in size of conidia 

92 i 

Sporotrichum malorum Kidd & Beaumont 

4.2-7.8/j X 1. 4-3.6 /i 

90 

Sporotrichum carpogenum Ruehle 

3.6-SAm X 1. 8-3.6 ya 

128 

Isolated from fruit lesion — Winesap apple 

4.8-7.2 yu X 1. 4-3.6 yit 

132 

Isolated from fruit lesion — Winesap apple 

3.6-7.2 yu X 1. 2-2.4 yu 

158 

Isolated from fruit lesion — Winesap apple 

3.0-7.2 yu X 1.2-2.4yii 

159 

■ Isolated from fruit lesion — Winesap apple 

4.8-9.6 M X 1. 2-2.4 ya 

163 

Isolated from fruit lesion — Winesap apple 

3.6-9.6yu X 1. 2-3.6 yii 

172 

Isolated from fruit lesion — ^Winesap apple 

3.6-8.4yu X 1. 2-3.0 yu 

186 

Isolated from soil beneath Winesap tree 

4.8-7.2yu X 1. 8-3.0 yit 

231 

Isolated from cankerous area on Winesap 
tree 

3.6-7.8yu X 1. 2-2.4 yii 


Certain other morphological details have been discussed by 
Gardner (4), but details of the process of conidial formation do 
not appear to have been previously included. 

The conidia are extruded from single, terminal, sporogenous 
cells which Mason (8) has defined as phialides (fig. 3). Typical 
phialides found in this fungus are short, one-celled, ampulliform, 
but often unsymmetrical structures. They are swollen through 
the center, tapering at the base, with a constricted neck and a 
flared cup at the apex, through which the conidia are formed. 
The sporogenous cell does not always conform to the above type 
description, but regardless of shape, the process of sporulation 
is the same. The first indication of sporulation is the constriction 
and elongation of the phialide apex. The first conidium formed 
ruptures the terminal wall of the phialide which apparently has 
been under tension, and the conidium is cut off and extruded from 
the phialide; The ruptured end of the phialide is held in the 
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A comparative study of phialides; magnification 1900 X ; a, 
and/, strains of Phialophora malorum; e, Fhialophor a verrucosa. 


shape of a cup by the formation of succeeding conidia, and even- 
tually becomes rigid. 

In the normal process, the conidia are never borne within the 
phialide. The study of stained mounts revealed a pore situated 
at the base of the cup. It is through this pore that the conidia are 
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Fig. 4. Phialides of Phialophora malorum, greatly enlarged, showing the 
strands of protoplasm from the sporogenous cells to the developing conidia. 

formed. The protoplasm from the mother cell within the phial- 
ide, surrounded by a membrane, grows out through the pore and 
the developing conidium, seated in the open cup grows to ma- 
turity (fig. 4) . Thaxter described this process as a proliferation 
of the sporogenous cell. At maturity the spore wall is formed and 
the spore separates from the mother-cell connection. It is pushed 
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out of the cup by the development of the next conidium. It has 
been impossible to determine accurately all details in the complete 
process of conidial formation. On some old phialides there ap- 
peared to be an accumulation of fragmentary membranes inside 
the terminal cup as if a portion of the enveloping membrane had 
been left each time a conidium was extruded. In some of the 
isolates such fragments were not in evidence. The conidia are 
extruded continuously in a mucous-like substance until the cell 
contents of the phialide are exhausted. Conidia produced on the 
aerial hyphae are held in packets at the tip of the phialides by the 
mucous. Where sporulation is copious, the masses appear as 
glistening globules. 

TAXONOMY 

THE FORM-GENUS SPOROTRICHUM 

A brief discussion of the form-genus Sporotrichum will make it 
clear why the apple-rot fungus which has been discussed can not 
be maintained as a member of it. 

Link (4) created the form -genus Sporotrichum in 1809 and 
included thirteen species in it. 5. hadium, the only one figured 
and the first one described, was originally considered as the type 
for the genus. In 1816, Link (5) again treated the genus, adding 
Asporotrichum and Dematium. He divided the genus into two 
sub-genera, Lysisporium and Alytosporium. In 1818 Link (6) 
revised the genus again, separating Alytosporium, which had con- 
stituted one of the sub-genera of Sporotrichum, thus no longer 
recognizing sub-genera. S/badium had been attached to Alyto- 
sporium and was no longer regarded as the type species for 
Sporotrichum, His revised key was based upon color, and various 
colors including black were listed. 

Link (7) described the genus in 1824 as follows: Hyphae 
branched, all septate, sporophores without appendages, one 
celled, not septate and not agglutinated in the thallus (hyphal 
mat or colony). 

Saccardo (10) interpreted the genus in 1880 as follows : Light 
colored, not brown, hyphae branched repeatedly, not erect, 
hyphae of equal diameter; conidia acrogenous on tips of branches 
or on small teeth, ovoid or subglobose. He cited Sporotrichum 
roseum Sporotrichum virescens tx^mples. 
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Eiigler and Prantl (2) describe the genus as follows: Hyphae 
richly branched, widely spreading and all appressed, conidia 
apical, at tips of branches or on short sterigmata, mostly single, 
egg-shaped or spherical. Saprophytes, more than 120 species, of 
which almost half are assigned to Central Europe. A large 
number of these are doubtful. They figured S. roseum and 
S. geochroum. 

There are probably three outstanding reasons for the confusion 
surrounding this form-genus: (1) The original inclusion of dark or 
black-colored fungi; (2) lack of an adequate description, espe- 
cially of the manner in which the conidia are formed ; (3) the un- 
certainty over what is to be considered the proper type species 
and the shifting from one species to another in an attempt to 
establish a type. 

This review of the genus Sporotrichum is sufficient to show that 
the apple-rotting fungus, which has been designated as Sporo- 
trichum malorum Kidd & Beaumont, can be excluded from the 
genus upon such characteristics as dark color in the hyphae, 
poorly to moderately branched hyphae, and in the mode of 
conidial formation. 

It is therefore evident from the preceding discussion of the 
physiological behavior and morphology of the several strains, 
including Ruehle’s ^'Sporotrichum carpogenum,"' that but one 
variable species is concerned and that it may properly be desig- 
nated and given an amended description as follows: 

Phialophora malorum (Kidd & Beaum.) McColloch, Phyto- 
path. 32: 1094. 1942, 

Sporotrichum malorum Kidd & Beaum., Trans. Brit. Myc. Soc. 
10: 111. 1924. 

Sporotrichum carpogenum Ruehle, Phytopath. 21: 1144-45. 
1931. 

Hyphae first hyaline, then fuscous to brown, septate, 1-4 /x in 
diameter, which show a tendency to adhere in rope-like strands, 
moderately branched, resting hyphae sometimes becoming monili- 
form; terminal and intercalary chlamydospores ; conidiophores 
composed of specialized sporogenous cells, typically vase-shaped, 
5-10.8 long, arising laterally, terminally or in clusters from the 
hyphae; conidia hyaline to fuscous, sub-globose to elliptical, 
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unicellular, 4. 2-7. 8 X 1.4-3. 6 formed through a cup-like apex 
by a proliferation of the sporogenous cells, separated from the 
cells at maturity and held in a mucous mass. 

Distribution: In surface soil and on cankerous apple wood in 
Virginia. Causing decay of apples in the United States and 
Great Britain. 
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A NEW GENUS OF SMUTS 


M. J. Thirumalachar 
(with 11 figures) 

Heptapleurum venulosum Seem, is a glabrous tree common in 
the mixed forests of Mysore. It bears in season small orange 
colored fruits which give it a very characteristic and attractive 
appearance and the tree is often grown therefore in ornamental 
gardens. One such tree growing in Lalbagh at Bangalore was 
found to be heavily infected by a smut. The smut is principally 
fructicolous (fig. 2) but it also attacks the stems, the petioles and 
the leaves. In the attacked fruit, the embryo and the endosperm 
get replaced by a pulverulent mass of spores which are held to- 
gether by the dried pericarp. Partially infected fruits are also 
common. 

On the stems the smut is usually confined to the tips where the 
apical meristem gets displaced by the sorus which at first is sub- 
epidermal (fig. 1). On the petiole, especially at the point of 
insertion of the leaflets, the smut forms black, wart-like (fig. 3) 
spri. The sori on the leaves resemble the telia of Nyssppsora 
Thwaitesii (Berk. & Br.) Sydow, which is also common on this 
host. 

For the study of the development of the sori and the spores, 
the best material proved to be the leaves and the pericarp of the 
fruits. These were fixed in Allen’s modification of Bouin’s fluid 
and also in Navashin’s fluid as modified by Karpechenko. Emr 
bedded material was cut 6 to 10 thick and stained with Haiden- 
han’s iron-alum haematoxylin or Newton’s gentian violet. 

The sori first appear in the intercellular spaces and gradually 
widen by the distension of the host cells. In a mature sorus 
(fig. 10) two types of spores have been noted: (1) small two-celled 
oblong-ovate spores with rich cell contents and deep chocolate 
brown color, (2) large one-celled spores which are hyaline or pale 
yellow with degenerated cell contents and hence presenting a 
vacuolate appearance. The spores of the first category remain, 
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in many cases, one-celled due to lack of formation of the septa 
but they can easily be distinguished from the second category of 
spores described above. These latter are very much larger in 
size and their hyaline or pale yellow color distinguishes them from 
the mesospore-like spores that are also one-celled. The sori are 
thus heterosporous, a feature not so far recorded in the Usti- 
iaginales. 

Prior to the formation of spores the mycelium in the inter- 
cellular spaces becomes closely septate (fig. 6) and the hyphal 
cells which are binucleate get gradually rounded (figs. 4 and 5). 
The sorus at this stage resembles the sorus oi Entyloma but as 
development proceeds some of the cells become slightly ovate and 
richer in cell contents. A thick epispore then develops and a 
septum is formed (fig. 7). The mature spores are deep chocolate 
brown with a minutely but deeply pitted wall which gives their 
edges a serrate appearance. Due to the lack of formation of septa 
these spores sometimes become one-celled, though in other re- 
spects they are identical with the two-celled spores (fig. 8). 
Other cells in the meanwhile greatly enlarge in size, do not form a 
septum or develop any color. The cell contents of some of them 
degenerate, finally becoming vacuolate (fig. 9) . 

The spores were germinated only with difficulty in plain agar in 
petri dishes. Germination was very capricious and took place 
after a lapse of much time. Germ tubes were put forth by the 
two-celled spores as well as by the one-celled pale yellow spores 
and the deeply chocolate brown spores (fig. 11), but the hyaline 
vacuolate spores failed to germinate. Probably they are to be 
considered as sterile cells. Germination is by the formation of a 
septate promycelium on which sporidia are formed rather infre- 
quently, both laterally and terminally. This mode of germina- 
tion conforms to the type characteristic of the Ustilaginaceae. 
A peculiar feature noted in the germination of the spores of this 
smut, which has not been reported in any other genus of the order 
Ustilaginales, is the formation of a constrictor cell between the 
cells of the promycelium. This cell apparently helps to sever 
the promycelial cells easily and the separated promycelial cells 
probably assume the role of sporidia. The sporidia are globose, 
thin-walled and hyaline. 
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Two-celied spores, as distinct from spore-balls, are present in 
Schizonella, Mycosyrinx and Schroeteria. Species belonging to 
the genus Schizonella attack species of the genera Carex and 
Elymus B,nd form their sori on the leaves. The spores which are 
two-celled are roughly dumbel-shaped but the two cells are easily 
detachable. In Mycosyrinx which attacks species of Cissus and 
Vitis and which forms its sori in the peduncles, the sori are en- 
closed in a double peridium and the two cells of the spores are 
attached by an isthmus-like structure but they easily get de- 
tached. In the genus Schroeteria which has been doubtfully 
placed in this Order, both two- and three-celled spores occur but 
on germination they form a long septate germ tube at the apex of 
which chains of conidia are formed. Neither Dietel (1928) nor 
Clements and Shear (1931) place it among the smuts though 
doubtfully placed in the Tilletiaceae by Lindau (1914) and Liro 
(1938). 

The unusual features which the smut on Hepfapleurum venu- 
losum possesses, and which are not found in any other genus of the 
Ustilaginales, entitle it to a place in a new genus to which the 
following name, for Dr. B. B. Mundkur, is given. These features 
are heterosporous sori, constrictor cells between the promycelial 
cells, viable one- and two-celled spores. 

Mundkurella gen. nov. 

Sori in fructibus, caulibus, petiolis, atque foliis, heterospori, duplici spora- 
rum genere praediti: (1) sporis unicellularibus, quarum quaedam copiosa 
iuclusione atque lateritio-brunnea colore ditatae, quaedam vero pallide flavidae 
vel hyalinae sunt; (2) sporis bicellularibus, copiosa inclusione atque lateritio- 
brunneo colore praeditis. Germinatio per septatum promyceliuni; cellulae 
constringentes inter proniycelii cellulas inveniuntur; plurimae sporae unicellu- 
lares vel pallide flavae, ut plurimum steriles. 

Species typica: Mundkurella Heptapleuri Th.iruma.la.ch'dry Heptapleuri mnu- 
parasitica. 

Sori in fruits, stems, petioles and leaves, heterosporous with 
two kinds of spores: (1) one-celled spores some of which with 
rich cell contents and chocolate brown colour and others pale 
yellow or hyaline; (2) two-celled spores with rich cell contents and 
chocolate brown colour. Germination by formation of septate 


Fig. 10. Sorus showing heterosporous condition, X 400; 1 1, spore 

germination, X 300, 
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promyceliiim ; constrictor cells between cells of the promycelium 
present; large number of one-celled hyaline or pale yellow spores, 
as a rule, sterile. 

Type species: Mundkurella Heptapleuri Thirumalachar on 
Hep tapleurum venulosum Seem, 

Mundkurella Heptapleuri sp. nov. 

Sori heterospori, in fructibus, caulibus, petioHs et foHis; in fructibus endo- 
spoerraum atque embryo omino, raro partim tantum, destruuntur, sola testa 
Intacta atque sporis pericarpio inclusis remanentibiis. In caulibus sori sub- 
epidermales, omino evertentes meristematicas cellulas ex apice, earumque 
locum occupantes; in petiolis atque foliis nigras verrucas efformantes. Sporae 
duplicis generis; unicellulares subglobosae vel ovatae penitus lateritio-brun- 
neae, flavidae vel hyalinae, sporae lateritio-brunneae 8.5-13.5 ju diani., sporae 
hyalinae magnitudinis 12-29 ju diam.; sporae bicellulares penitus lateritio- 
brunneae, inclusionibus copiosis atque granularibus, ovato-oblongae, 13.7-22 
X 10.3-13.5 fi; episporium crassum, profunde atque minute excavatum, mar- 
gine apparenter serrato. Germinatio per septa turn promycelium, quod spo- 
ridia lateralia atque terminalia efformat; promycelium apparentiae insolitae, 
et ornatum cellulis constringentibus inter cellulas promyceliales; singulae 
bicellulares sporae et circiter 30 ex unicellularibus sporis viabilis; ceterae 
manifeste steriles. 

Typus lectus a. cl. M. J. Thirumalachar super Heptapleurum venulosum 
Seem. 15-8-1942, Lal-Bagh, Bangalore, Indiae Or. 

Sori heterosporous, in fruits, petioles, stems and leaves; in 
fruits endosperm and embryo completely and rarely partially 
destroyed, with only testa remaining intact and spores held 
together by the pericarp; in stems sori subepidermal, completely 
replacing the meristematic tissues at the apex; in petioles and 
leaves sori forming black warts. Spores of two kinds: one-celled 
spores subglobose or oval, chocolate brown, pale yellow or hya- 
line, chocolate brown spores measuring 8.5 to 13.5 /z and hyaline 
spores 1 2-29 jjl in diameter ; two-celled spores deep chocolate 
brown with rich granular contents, ovate-oblong, 13.7-22 X 10.3- 
13.5 /z; epispore thick, deeply and minutely pitted giving the edge 
a serrate appearance. Germination by the formation of a septate 
promycelium forming terminal and lateral sporidia; promycelium 
of unusual shape and provided with constrictor cells between the 
promycelial cells; all two-celled spores and about 30 per cent of 
one-celled spores viable, the rest manifestly sterile. 

Hab. on Heptapleurum venulosum Seem, at Lal-Bagh, Banga- 
lore, Coll. M- J. Thirumalachar, 15-8-1942 (Type) ; Coll. B. G. L. 
Swamy, 10-8-1942. Type deposited in the Herb: Crypt, Ind, 
Orient. New Delhi. 


597 


Thirumalachar: A New Genus of Smuts 

The writer wishes to express his gratitude to Dr. B. B. Mundkur, 
Imperial Agricultural Research Institute, New Delhi, for examin- 
ing the smut material and for confirming the conclusions arrived 
at above, and to Dr. L. N. Rao, Professor of Botany, University 
of Mysore, for the help and encouragement given by him. Rev. 
Father H. San tapau, S.J., Ph.D., Professor of Botany, St. 
Xavier’s College, Bombay, kindly rendered the diagnosis of the 
new genus and the species in to latin. 

Department OF Botany, 

Central College, Bangalore, India 

REFERENCES 

Clements, F. E. & Shear, C. L. The Genera of Fungi. New York. 19v31. 
Dietel, P. Hemibasidii, in Engler and Prantl’s Die Natiirlichen Pflanzen- 
familien. II Aufi. Bank 6, Leipzig. 1928. 

Lindati, G. Ustilagineen, in Pilze III, Kryptogamenfiora der mark Branden- 
burg. Bank Va, Leipzig. 1914. 

Liro, J. L Die Ustilagineen Finnlands I L Helsinki. 1938. 


CONTRIBUTION TO THE EPIDEMIOLOGY OF 
TINEA CAPITIS. HI. SOME DIAGNOSTIC 
PROBLEMS IN TINEA CAPITIS 

Tibor Benedek^ 

In two previous publications (1) a study of tinea capitis in a 
dispensary “ was presented and (2) the epidemiology of this fun- 
gous infection as a public health problem in family and school 
was investigated. 

How timely these investigations were, suffice to point at the 
severe outbreak of tinea capitis in the Eastern States at the pres- 
ent time. The daily press carries alarming reports of the spread 
of tinea capitis on an epidemic scale among school children in 
Pittsburgh, Pa., Philadelphia, Pa., and New York, N. Y., as far 
as it came to my knowledge. 

The imminent danger of the spread of tinea capitis on an epi- 
demic scale as it was experienced during and after the first World 
War in Central and Eastern Europe presented itself in this coun- 
try much earlier than it could be expected. I underscored the 
possibility of an epidemic, even pandemic outbreak of tineal 
infection since the current conditions in this country present all 
the requisites for such an occurrence. 

Despite the great efforts for the improvement of diagnostic 
procedures there are still some problems which need clarification. 
In view of the present emergency I propose to present the stand- 
ard procedure of investigations applied in every case of tinea 
capitis in our laboratory. By passing as the necessity may arise 
controversial problems will be discussed. Standard procedure of 
investigations followed the subsequent scheme : 

^ From the Laboratory of Mycological Research, Department of Derma- 
tology, Chairman: Dr. Edward A. Oliver, Northwestern University Medical 
School, Chicago, III. 

^ Benedek, T. & Felsher, I. M. Epidemiology of tinea capitis. I. A study 
of tinea capitis in a dispensarjo Arch. Dermat. & Syph. 49: 120-123. 1944. 

^ Benedek, T. Epidemiology of tinea capitis. II. Tinea capitis as a public 
health problem in family and school. Urol. & Cutan. Rev. 47 (7): 416-432. 
1943. ■ ■ 
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1. Clinical examination. 

2. Examination of the scalp and face in Woodlight (fluores- 
cence). 

3. Demonstration of fungi on direct microscopic examination. 

4. Culture of fungi from hairs and scales. 

5. Identification of the growth with determination of the 
species. ■ 

1. THE CLINICAL EXAMINATION: THE CARRIER PROBLEM 

The first step to establish definitely the clinical diagnosis of any 
tinea capitis leads us to a problem of paramount importance, 
unknown in the past, very little discussed in the whole literature. 

This problem is the existence oj carriers. A “carrier” is a 
person who, without symptoms of a communicable disease, har- 
bors and disseminates the specific micro-organisms. Carriers of 
fungal organisms in tineas cannot be detected by the most thor- 
ough clinical inspection. They do not reveal any clinical signs or 
symptoms, they simply present normal healthy scalps. 

In order to detect carriers we always need some special tool to 
expose them. In typhoid carriers, for instance, this tool is the 
bacteriological method. Without proper bacteriological exam- 
ination their existence cannot be detected and the carrier is a 
permanent danger of infection for the immediate surroundings 
and even for the larger community. 

We face, mutatis mutandis, a similar problem dealing with tinea 
capitis. Between typhoid carriers and tineal carriers, however, 
there is a great difference. The primary infection in typhoid 
never goes unnoticed. It is promptly revealed by rather stormy 
clinical signs and symptoms. In tinea capitis, on the other hand, 
the primary infection is always insidious without signs and 
symptoms. Therefore, such a carrier is a potential source of 
infection from the moment as the fungus took foothold in the 
first hair follicle. Such a carrier potentially might spread the 
infection for weeks and months before the first sign of an infection 
can be detected clinically on his own scalp. 

Due to these differences, the only tool which is absolutely 
reliable in the earliest detection and elimination of these tineal 
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carriers is not the microscope or the cultural method, the 
fluorescence phenomenon of the Woodlight. 

The importance of the Woodlight in the earliest detection of 
carriers, in the control of progress of our therapeutical measures, 
and in the determination of a final cure in tinea capitis must 
eventually be understood by all those dealing with this condition. 
Unfortunately, some of the largest American texts on Dermatol- 
ogy do not even mention the Woodlight and its paramount 
significance in the fight against tineas of the scalp. Some deal 
with this problem in an entirely insufficient manner. This is 
all the more surprising because R. W. Wood, an American 
physicist of world renown, gave this important tool to derma- 
tology as one of the foremost single diagnostic tools almost a 
quarter of a century ago. The significance of the Woodlight as a 
diagnostic tool in tinea capitis is only comparable with that of 
darkfield microscopy in syphilis. Benedek gave recently a 
graphic demonstration of the importance of Woodlight in a 
publication on luminography (1). 

To my knowledge, Davidson, Gregory and Birt (1934) (2) 
were the first who clearly recognized the carrier problem in tinea 
capitis. They examined 170 patients and contacts for ringworm 
of the scalp. On clinical examination, 31 out of 170 (18.2 per 
cent) were positive. All gave the positive test in Woodlight. 
However, among the 139 clinically negative cases seven (5 per 
cent) revealed positive fluorescence. They promptly concluded 
that the findings of fluorescent hairs on seven patients who were 
clinically passed as negative is the outstanding feature of this 
examination. They added furthermore that observation of kit- 
ten-carriers (3) throws new light on the epidemiology of ringworm 
of the scalp and postulated the possibility of human carriers of the 
/■■disease.^ , 

2. EXAMINATION OF THE SCALP AND FACE IN WOODLIGHT 

The ^‘clinical examination^' played only a secondary role in the 
procedure to establish or to exclude the diagnosis of tinea of the 
scalp. Clinical inspection was, however, always the first step to 

■^Surprisingly even the latest publications (Lewis and Hopper (8), Livin- 
good and Pillsbury (16)) do not deal with this problem. 
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start with, even though for nothing more than to be even more 
impressed by the revelation of the extent of fungus infection of 
the scalp and to bring home to our students in the class room and 
to the parents of our little patients, the efficiency and absolute 
necessity of the inspection of the scalp in Woodlight. The 
fluorescence usually revealed many scattered little tufts of hairs 
or even many isolated single hairs all over the scalp beside and 
beyond the clinically recognizable one or more smaller or larger 
foci. 

I always insisted on the presence of the parents at the inspection 
of the scalps of our little patients in Woodlight. This served 
primarily not the purpose to keep them quiet or without fear in a 
strange and completely dark room. Our intention was to im- 
press the parents, to win their collaboration and to induce them in 
that way to bring the whole family (not infrequently, we have 
had families with 5 to 9 children) for examination. We did not 
fail in any case. 

From the very start of these investigations efforts were not 
restricted to the exclusive management of the individual case as 
dispensaries usually do, or at least did in the past. The survey 
was undertaken from the beginning from a broad, epidemiological 
point of view. The single case was only the lead, the clue to be 
followed in order to trace down the individual case to the source 
of infection; to establish the carriers in the family and to carry on 
the search for possible farther spread of the infecting agent into 
large communities like schools, kindergartens, asylums, etc. 

Both in the dispensary cases and in a special investigation 
carried out in one whole public school with nearly 3,500 pupils 
(4, 5) the large percentage of carriers in the families and in the 
school room, was a great surprise. The number of carriers was 
25 per cent in the dispensary material and 53 per cent in the 
school examined. These figures reveal the absolute necessity 
and paramount efficacy of the inspection of the scalp in Woodlight. 

Just recently Cleveland (32) made a similar statement that as 
time passed he has been struck with increasing force by the ob- 
servation that a large proportion of cases which have presented no 
clinical signs whatever, have been found nevertheless to be 
'‘Woodlight positive.’' 
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Concerning: the problem of carriers I may give here one most 
illustrative case. A well developed negro girl, aged 17, came one 
day to the dispensary on account of a pityriasis versicolor.*'^ 
After demonstration of the extent of this saprophytia on the body 
in Woodlight, 1 proceeded to show how normal black hairs fluor- 
esce is a dusty grayish color. As the Woodlight fell on the 
luxuriant black hairs of the patient, beside the dusty-grayish 
fluorescence of the normal hair and beside the bluish-purplish 
color of the grease she had in some part of her hairs, she revealed 
one single hair in the central part of the hair glowing in a beautiful 
emerald-green color. It was unmistakably an infected hair. 
This single hair was epilated by hand under Woodlight. It was 
invaded by the fungus up to two cm. above the hair follicle. A 
portion of this hair served for microscopical examination, reveal- 
ing the presence of microsporum. The larger portion was used 
for culture. It yielded a pure culture of M. Audouini. She had 
infected siblings at home and she became a carrier despite her age 
and overripe development. 

Microsporum, hair fluoresces in Woodlight with a beautiful, 
saturated copper-green or emerald-green color. Anthropophilic 
and zoophilic species give the same fluorescence in infected hairs. 
They thus cannot be told apart by the physical means, just as 
they cannot be separated in foretelling the species by micro- 
scopical examination. In this respect only the culture decides. 

Since there are still some controversial views about the value 
and efficiency of Woodlight as a diagnostic tool in tinea capitis in 
the literature, a few critical remarks have to be added. 

First of all, no difficulty was experienced to detect carriers in 
Woodlight even though the hair (like in many negro girls and 
boys) was richly greased. The white-bluish-purpiish color of the 

^ We usually demonstrate this saprophytia to our students under Wood- 
light, because we want to call their attention to two facts, that (1) many 
patches of pityriasis versicolor can be seen scattered all over the body, often 
on neck, face, forehead, in. areas which cannot be seen or detected at the 
closest inspection at the best daylight; and (2) to give the simple convincing 
reason of the up to date highly mysterious recurrences of this in itself harmless 
infection. In pityriasis versicolor like in tinea capitis we treated in the past 
only the clinically conspicuous, visible patches and let enormous numbers of 
parasites untouched, therefore the prompt recurrence. 
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plain grease contrasted even more with the emerald-green color 
of the microsporum infected hair. 

Berde (6) called attention to the fact that sometimes cases of 
tinea microsporina and favosa, though clinically and mycologi- 
cally proved beyond doubt as such, did not reveal either the 
usually intensive or characteristic fluorescence. He made this 
observation in three sisters infected with microsporum. Two of 
them revealed the usual sparkling fluorescence, the third was, 
however, negative. He attempted to find the cause of this 
peculiarity not in the species of the infecting agent, but in some 
constitutional deviation” of the scalp from the normal or in the 
influence of some contaminant or in applied therapeutical means. 
Furthermore, this author assumed that desquamation of different 
(not fungal) origin, diverse chemical agents brought to the hairs 
incidentally or intentionally may elicit the same fluorescence as 
microsporum, favus, etc. He disagreed with Cleveland (7) who 
considered Woodlight as a tool of paramount importance in the 
detection of ringworm of the scalp. 

I feel I have the right to take the stand in this controversial 
matter. I feel I can insist upon the correctness of these observa- 
tions and the conclusions based upon and derived from them. I 
have observed a series of over 4,000 individual scalps; a large 
enough sequence, if not the largest single series ever observed, to 
have the proper safety margin of the laws of big numbers. 

1 definitely disagree with the statement of Berde that desqua- 
mation of different (not fungal) origin on the scalp may elicit the 
same or similar fluorescence as microsporum, favus or endothrix 
trichophyton. The only desquamative process that may raise 
some doubt or confusion at clinical inspectwn is the excessive form 
oi pityriasis capitis or a mild psoriasis. We had several children 
under observation with these conditions in which clinically one 
could not exclude the possibility of a tinea capitis. In every case, 
one inspection under Woodlight positively ruled out the presence 
of any tinea. Microscopical and cultural controls always sub- 
stantiated the correctness of the inspection, and the absence of 
any fungi. Seborrheic or psoriatiform scaling of the scalp reveals 
a chalky-white fluorescence with hairs not fluorescing at all. 
There is no possibility for confusion of the emerald-green color of 
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a niicrosporum hair with the chalky-white color of seborrheic 
scaling. 

Among the chemicals plain grease or oil (not medicated) having 
an explicit bluish-purplish color in Woodlight does not interfere 
with any fungal fluorescence. 

Some chemical agents, however, may extinguish the fluores- 
cence entirely. Salves containing salicylic acid may cover up the 
emerald-green color of microsporum completely by their own 
bluish-white fluorescence. This fact, however, cannot detract 
anything from the usefulness of the Woodlight as a diagnostic tool. 
If the salve was applied before, it was first removed by soap and 
water. Afterwards one never failed to see how far the infection 
is under control. 

Rubbing off with benzine or alcohol the conspicuously infected 
areas of the scalp one could ascertain that these chemical agents 
do not influence the fluorescence in any way. Tincture of iodine, 
however, e.xtinguishes the most intensive fluorescence momen- 
tarily. 

Eventually 1 have to discuss a remark of Berde that sometimes 
cases of tinea microsporina and favosa did not reveal either the 
usually intensive or characteristic fluorcvscence. He assumed a 
'‘constitutional deviation” of such an infected scalp. Berde 
missed here a very important observation. 

As to the plain fact it is true that sometimes in exactly the most 
severe cases of tinea microsporina the fluorescence is unusually 
dim. An inexperienced observer could definitely judge it as 
negative. Such extensive cases covering practically the whole 
scalp were seen by me in a few instances where I made a similar 
observation as. Berde, These cases, however, do not constitute 
any puzzle or any kind of difficulty for clinical diagnosis. I was 
certainly puzzled observing these extensive infected areas in 
which here and there one or two single hairs gave the perfect 
emerald-green fluorescence, but otherwise the whole infected 
scalp was dimmed, almost blacked out. 

I found the definite physical reason of this dimming or blacking 
out of fluorescence in tinea microsporinp,. 1 emphasize that i 
came across this peucliarity only in extensive cases which, of 
counse, lasted one to two years, in one case over four years. I 
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found the solution of this interesting problem at the microsGopical 
examination of a very great number of hairs and hairstumps from 
different parts of these scalps. It was found that hairs and hair- 
stumps from dimmed or blacked out areas do not possess any spore 
sheaths around the hair shaft. In comparison the few scattered 
single hairs fluorescing in perfect emerald-green color revealed 
the existence of an intact spore sheath. Cultures from epilated 
hairs under Woodlight gave from both kinds of hairs exactly the 
same culture of microsporum. 

The lack of the spore sheaths causes the dim fluorescence or its 
blackout and not a ^^constitutional difference^' in the scalp of the 
infected individuals. 

In cases of tinea trichophytina (endothrix) and tinea favosa 
Woodlight served a similar useful purpose in detection of infected 
single hairs or tufts of hairs outside the clinically anyway con- 
spicuous areas. Endothrix trichophyton fluoresces on the scalp 
as a fine pale blue hue, favus hairs reveals a beautiful canary- 
yellow color. If one would have needed to be convinced of the 
usefulness of the inspection of the scalp in Woodlight two favus 
cases in the series would have sufficed. 

I saw one boy, age 13, and a girl, age 11, in whom favus of the 
scalp persisted for 11 and 8 years respectively.^ They have had 
ever since a proper” medical care and their favus could not be 
eradicated. The Woodlight solved this problem. Beside the 
clinically visible foci there were numerous infected hairs, single 
or in small tufts, scattered over the scalp, far away from the 
clinically visible lesions. These hairs could be seen as infected 
ones only under Woodlight and not otherwise. That is the reason 
for the endless duration of a favus infection of the scalp because 
as in these cases only the visible areas were treated and not all the 
infected hairs. I gave a similar reason for the continuous recur- 
rence of pityriasis versicolor on the glabrous skin. 

I observed three cases with large boggy kerions caused by 
A chorion gyps eum. Beside the kerion, a few scattered hairs gave 
a dim pale bluish fluorescence. 

TI thankfully acknowledge the referral of these two cases for mycological 
examination by our staff member, Dr. S. J. Zakon. 

^ Even after total epilation only the inspection of the scalp under Woodlight 
can reveal whether the therapeutical effort was successful or failed. 
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3. DEMONSTRATION OF FUNGI ON DIRECT MICROSCOPIC 
EXAMINATION 

After clinical inspection and careful observation of the scalp 
under Woodlight the diagnosis was always verified by direct 
microscopical examination of the hairs. An absolute parellelism 
was found in microsporum, favus, endothrix trichophyton hairs 
between the fluorescence in Woodlight and the presence of fungal 
elements under the microscope. On the other hand, microscopi- 
cally negative hairs do not fluoresce at all. Therefore the final 
decision for the discharge of the patients was made not by means 
of microscopical examination but by the fluorescence test in 
Woodlight. 

I absolutely discarded the use of potassium hydroxide (KOH) 
for the microscopical examination of hairs and scales. Instead 
I use one of the following solutions: 


(1) Chlorallactophenol: 

Rx chloral hydrate cryst. 20.0 

acid, carbol. cryst. 10.0 

acid, lactic, pp 10.0 


S. mix and dissolve on waterbath.. 
(2) Salicylated chlorallactophenol: 


Rx chloral hydrate cryst 40.0 

acid, carbol. pp. 40.0 

acid- lactic, pp. 20.0 

sod. salicylate, 10.0 


S. mix and dissolve on waterbath. 

If staining of the specimen is desirable (usually not for the 
routine examination) the liquid of amman with cotton blue (C4B 


Poirier) can be recommended: 

Rx acid, carbol. cryst. pp. . . . ............. 10.0 

acid, lactic, pp.. ... . . . . . . 10.0 

glycerin. . . . , , . 20.0 

acqua dest. . . . 10.0 

cotton blue. 0.05 


S. mix and dissolve the first four ingredients in the order given 
on waterbath, then add cotton blue. 

I cannot agree with Lewis and Hopper (8) who gave also their 
special attention to this matter that For ordinary routine use we 
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have not found anything better than a 10 per cent solution of 
potassium or sodium hydroxide.” ® 

Using even a 10 per cent KOH or NaOH (let alone a solution of 
40 per cent!) the solution quickly absorbs CO 2 from the air at the 
opening of the container whatever it may be. The result is the 
formation of potassium or sodium carbonate (K2CO3 or Na-iCOg) 
as a crystalline sediment, reducing at the same time the effective 
hydroxide almost to nil. Such a solution, I need not emphasize, 
is absolutely useless. This is the chemical side of the problem. 

The mycological side, however, is even more important. Using 
KOH for clearing of the material (hairs or scale) even the natural 
fat of the hair, let alone the grease often applied to them, is most 
disturbing. If the cold process is used for clearing, the crystalli- 
zation of the hydroxide or (mostly) the presence of carbonate 
crystals mingled with fat is highly disturbing. If the hydroxide 
preparation is even gently heated the saponification of the grease 
can make the observation, particularly for less experienced exam- 
iners, very difficult. Last but not least, if such a preparatiGn is 
heated a little bit more energetically the whole structure of the 
hair— is entirely destroyed, the hair appearing like" exploded.” 

Removing the fat previously by acetone, alcohol or ether is 
tedious, time consuming and using a chlorallactophenol formula, 
entirely superfluous job. Furthermore hydroxide preparation 
cannot be stained and only with difficulty conserved. All these 
difficulties are met with and promptly overcome using one of the 
above formulas. 

The advantages (I never found any disadvantages) of chloral- 
lactophenol formulas are the following: (1) it is a cold process, no 
warming or heating is necessary ; therefore the structure of fungal 
elements and their natural relation to the host cells are perfectly 
preserved ; (2) fat adherent to hairs or scales does not disturb the 
picture because there is no saponification ; (3) animal tissue (hair, 
scale, pus cells) beconies absolutely transparent leaving the 
vegetable elements (spores, mycelium, etc.) in full conspicuity; 
(4) there is no influence of CO 2 from the air; (5) the preparation 

® Current dermatological texts give usually the advice to use a 40 per cent 
KOH solution. Such advice can be traced to some ancient outmoded source 
of information and uncritical compilation. 
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as it is made without any further time consuming manipulation 
can be conserved by simply framing it by wax or resin. Formula 
1 can be used for scales and lesser pigmented hairs; formula 2 is 
the best for heavily pigmented (negro) hairs; formula 3 can be 
used at any time if staining of a specimen is primarily desirable. 

I referred to the repeated observation in long-standing cases of 
microsporum infection of the scalp that hairs do not show any 
spore sheath, nonetheless, the hair shaft is filled with mycelium. 
In these not so rare instances the question arises whether the 
observer is dealing with an endothrix (Trichophyton) infection or 
not. There is a sure objective sign to differentiate the (in reality) 
microsporum hair from a supposedly endothrix hair. This sign is 
given in the state of the hair cuticle. In a typical endothrix in- 
fection, the cuticula of the hair shaft is absolutely smooth, intact. 
In the case of a microsporum hair without spore sheath the cutic- 
ula is roughened up, torn up here and there and its continuity is 
in many places disturbed, of course, without seeing any spores 
outside and along the hair shaft. 

I made another nteresting observation in long-standing cases 
of microsporum infection. 1 have had several boys under ob- 
servation (white boys, with blond hairs) who showed one from 3 
to 5 cm. large round patch of microsporum infection on the occi- 
put. Due to circumstances beyond our control these boys dis- 
appeared after the first few consultations for many months from 
observation. When eventually seen again 10~12 months after 
the first consultation I surprisingly made the observation that (1) 
the infected patch remained isolated; no spreading took place; 
(2) the hairs were invaded 2~3 cm. long with mycelium showing 
up with whitish-bluish fluorescence, and not revealing micro- 
scopically any spore sheath. The culture, however, carried out 
with great care, revealed that these hairs were invaded by If. 
Audouini. 

It seems to me that in long standing infections there is some 
balance (immunity of the scalp?) between fungus and the host 
developing and very little or no tendency of spreading; further 
that the fungus (M. Audouini) changes somewhat its relationship 
to the hair, remaining entirely “endothrix.” These hairs are 
usually long as healthy hairs (I made the similar observation in 
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both cases of favus), they do not break off, they do not reveal 
cross breakage of the shaft under the microscope along their whole 
length and they can be discovered as infected, exclusively under 
Woodlight. 

These cases are the worst carriers. Clinically they show not the 
least change or deviation from normal hairs, they spread the 
infection nevertheless, judged by the intensive growth of the 
fungus from these peculiar hairs in the culture. 

4. CULTURE OF FUNGI FROM HAIRS AND SCALES FROM 
STANDPOINT OF EPIDEMIOLOGY 

As is well known, the differentiation of so-called ‘‘species” of 
dermatophytons. Micro sporum, Trichophyton, Epidermophyton 
was fundamentally based in Sabouraud’s system, beside their 
relationship to the hair and epidermis and certain general micro- 
scopical features, — on their aspect and appearance in the giant 
culture. The basis of comparison was given by Sabouraud’s 
famous “milieu d’6preuve,” made up with raw French glucose 
and maltose and pepton Chassaing. It was always understood 
that these carbohydrates were chemically impure carrying with 
them qualitatively and quantitatively an entirely unknown 
amount of “accessory” material which possibly being vitamins 
in character, gave rise to luxuriant giant cultures. The peptone 
used was itself of an unknown and unsteady compound. 

The luxuriant growth and the surface configuration (the most 
important differentiating characteristics for the giant culture in 
Sabouraud’s system beside their color) could not be well repro- 
duced in an identical way by any other combination of peptones 
and carbohydrates of German, French, Hungarian or American 
origin..', 

Medk^ all over the world willingly accepted 

Sabouraud’s “milieu d’6preuve” as the international comparative 
nutrient medium, while botanical mycologists like Linder (9) ^ 

I* Linder (I.c.p. 455-456) said: “It is my firm conviction that the almost 
universal use of Sabouraud’s agar has done more to confuse taxonomy than 
any single factor. Peptone or peptones and sugar in agar, as used in the past, 
are not only unbalanced and do not furnish all the elements necessary for the 
normal growth of the fungi, but when these substances are supplied, they are 
in too great concentration. Test-tubes do not furnish a normal habitat, but 
when to this is added unfavorable nutritional factors, there is little wonder that 
the organisms go wild and produce all sorts of mutation.” 
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frowned upon it for man^^ good reasons. It is, however, well 
known to those who had opportunity as the writer, to work with 
Sabouraud’s “milieu d’6preuve” for many years and had the 
opportunity to compare in the long run giant cultures of the same 
species on different batches of the French carbohydrates and 
peptones, that even this milieu d’epreuve proved to be inconstant 
to a lesser or a greater degree in reproduction of the size, shape, 
configuration, color of the same species in the giant culture. 

Up to the outbreak of the first World War French material was 
easily available all over the world. The war and subsequent 
difficulties in the international exchange of goods made in this 
respect a definite break, which chasm is deepened to an indefinite 
interruption. Sabouraud’s milieu d’epreuve” is past history.^^ 

Yet from the standpoint of epidemiological research a com- 
parative nutrient medium was obviously of paramount impor- 
tance. Weidman and McMillan (1921) in the United States, 
G. Pollacci (1922) in Italy, O. Griitz (1923) in Germany, Gold- 
schmidt (1924) in England tried to evolve a comparative nutrient 
medium from national resources to replace Sabouraud’s original 
milieu d’6preuve but without stretch of imagination the giant 
cultures of the same dermatophyte could be hardly compared with 
the pictures published in Sabouraud’s magnificent volume “Les 
Teignes,” in 1910.^^ 

Based on his milieu d’epreuve, Sabouraud established beside 
the type species in Microsporum\ Trichophyton^ a great number of 
“satellites” as valid species based mainly on slight differences of 
the giant culture in color, configuration of the surface, rate of 
growth, etc. These satellites are, however, no valid species in a 
botaniGal sense of the term. Following the path of Sabouraud, 
particularly in the twenties of the present century, the strange 
habit developed among medical mycologists to create unneces- 

’^What we currently understand under “Sabouraud’s media,” the Difco 
Sabouraud media, for instance, has nothing in common with the original French 
media of Sabouraud but the name. The American Difco media use chemi- 
cally pure carbohydrates and peptones and there is no identity whatsoever of 
the same species on the original French and Difco Sabouraud mediums. 

Bioihns and Alexander (Allgemeine Mykologie und Biologic, Jadassohn’s 
Handb. d. Haut- u. Geschlechtskr. Xi, 1928, J. Springer, Berlin) give many 
comparative pictures of dermatophytons on these different media. 
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sarily, without valid botanical differences, a great number of new 
species in the genus 

Beside the valid type species of the genus Microsporum, M. 
Atidouini, M. lanosum, M. equinum and the far Eastern M. fer- 
ruginetm, Bruhns and Alexander (10) list not less than 25 dif- 
ferent ‘‘species” of Microsporum. This “differentiation,” of 
course, has no botanical validity. The reason of this erroneous 
trend in creating new species can be easily found in the fact that 
Sabouraud and after him many medical mycologists did not take 
into account the great, sometimes, accessive variability a.nd the 
dissociation within the valid species of the dermatophytons. 
Emmons (11) gave a graphic demonstration of these facts in the 
genus Achorion (1932). Benedek (12) demonstrated particu- 
larly the phenomenon of dissociation in the genus Microsporum 
(1938). 

I have to specifically mention two “satellites ” of the ikf. 
Audouini on the basis of my large experience, which caused much 
unnecessary discussion in Europe. Gu^uen in 1911, W. Fischer 
in 1921 described a Microsporum depauperatum, Klehmet in 1919 
and in 1921 again presented a Microsporum pertenue as new spe- 
cies of the genus Microsporum hAonging to the anthropophilic 
group oi M. Audouini, 

I saw not so rarely among the hundreds of cultures of ikf. 
Audouini similar strains which fairly well compared in their rate 
of growth, color, surface configuration with the M. depauperatum 
or M. pertenue. Through comparative microscopical examina- 
tion, the attitude of these deviating strains on rice medium, 
their biological attitude on rice in the presence of the unilateral 
stimulating symbiont of B, weidmaniensis Benedek (13), left no 
doubt that these species are invalid. In the best case, they are 
to be considered as slight variants of an unstable species {M. 
Audouini): Bruhns and Alexander also considered M. depau- 
peratum and M, pertenue nothing more but as slight variants of 
M. Audouini, 

It is of great historical interest to refer here to the thorough 
study of Ch. J. White on “Ringworm as it exists in Boston,” in 
1899. This great pioneer and excellent observer called attention 
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at this tender age of medical mycology that '‘there were four 
anomalous cultures isolated from specimens of M. Audotdniy 
Yet, in recognizing the “variants/^ he did not create unnecessary 
new species, Ch. J. White’s description of these four ‘ ‘ anomalous 
cultures” deserves to be taken from oblivion, to show posterity 
the precise observation, evaluation and description of mycological 
phenomena by an early pioneer, which height was not reached by 
many later workers in this field 4® 

Based on our present knowledge and retaining in principle 
Sabouraud’s system of the dermatophytons as the only adequate 
system for dermatologists, although botanically it may be ob- 
jected, I recognize only one anthropophilic type of the genus 
Microsporum, the M. Audouini. Their satellites listed by 
Sabouraud, compiled by Bruhns and Alexander, have to be 
dropped entirely. It is commendable that Lewis and Hopper 

Sabouraud’s study on dermatomycoses as a preliminary report was pub- 
lished in book form in 1894. (Sabouraud, R.: Les Trichophyties Humaines. 
Paris. Rueffs & Co., 1894.) 

There were four anomalous cultures isolated from specimens of ilL 
Audouini. The first plant was evidently closely allied to the usual type, for 
the growth consisted of the white aerial, fluffy hyphae, but the central tuft 
was displaced by an area perhaps 1.5 cm. in diameter, much denser and whiter 
than the surrounding growth, and the usual concentric circles and the radi- 
ating sulci were totally lacking.” 

“The secpnd important variation exhibited a growth whose vitality seemed 
to be greatly diminished. The usual abundant growth of the hyphae occurred 
about the inoculated tissue and then all further life apparently ceased. This 
phenomena was observed in 3 cases — 2 from the scalp and one from the neck.” 

“The third of the rare forms of culture was derived from the beard of a 
man of 45. The growth is composed fundamentally of very delicate radiating 
hyphae, laying in such a transparent layer that they produce no color, but 
assume that of the medium. Superimposed is a homogeneous, downy, white 
layer, which is not produced as quickly as that of the hyphae, but increases 
peripherally, leaving always a free margin of the colorless hyphae.” 

“The fourth anomaly was extremely interesting and one wonders if the 
microsporum causing this culture can be related to the Italian plants which 
produce the violet cultures described by Mibelli. This culture was derived 
from scales from the scalp of a child of four. The central portion consists of 
a rosette-like elevation so dark that one would hesitate to describe its color. 
Surrounding this central zone is a circle composed of delicate, radiating h^^- 
phae, of a red-violet tint, and outside of all a third belt of pale lavender. The 
growth is distinctly small and never attained a diameter of more than 1.5 cm.” 
— (This latter variety, of course, definitely refers to Tricophyton violaceum.) 
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already carried out this logical simplification and dropped all 
'‘satellites” oi M. Audouini as separate species. 

As to the zoophilic type of Microsporum, the second most fre- 
quent species in my material was the M. lanosum (Sabouraud, 
1907). I recognize only this species as valid and I drop the 
if. (C. Fox and Blaxall, 1896) as a separate species 

entirely. Jacobson (14) listed M, felineum only as a “satellite” 
of the if. lanosum in 1932, Lewis and Hopper (1939) dropped it 
even as such. Davidson and Gregory (3) followed Langeron and 
Milochevitch (Ann. Parasit. 8: 465-505, 1930) in joining if. 
lanosum Sdh, with. M. felineum 

In my own experience I could not find any support for the pur- 
pose to carry on if. felineum either as a satellite or, let alone, as a 
species. As to the clinical picture they cause the same type of 
lesions. As to their microscopical morphology in the lesion, in 
the culture, as to their attitude on natural mediums (rice) except 
for some slight difference in the giant culture (varying from 
medium to medium) there are no valid differences between the 
two. . 

To keep up even in name the differentiation between M. cani- 
num and M. felineum would seem to me all the more difficult and 
without any real factual basis, because one cannot prove the 
transmission of the infecting agents from the respective animals 
(dog, cat) to humans. Despite strenuous search and questioning, 
even inspecting the pets, dogs and cats, from respective house- 
holds, clinically and under Woodlight, I could not connect in my 
material any case with ilf. lanosum or M, felineum to dogs or cats 
in the surroundings of our patients. 

It is possible that zoophilic species are originally bound to their 
animal hosts alone or mainly. Later in the course of cross infec- 
tions between animals to humans and vice versa, however, the 
zoophilic species were carried on so persistently by human hosts 

Sabouraid himself wrote: “En fait, rien ne savait differencier mycologique- 
ment l^ Microsporum felineum du Microsporum Texarnen micro- 

scopique de leurs cultures les montre indifferenciables entre elles.” Les 
Tdgnes, p. 687. Paris, Masson & Co. 1910, 

Davidson and Gregory (3) reported a fine observation of cross infection 
between kitten and child and vice versa. 



614 


Mycologia, Vol. 36 , 1944 

alone that there was no necessity for the pathogenic agent to 
return to the primary animal host. 

This change in the host for the originally zo5philic M. lanosum 
is proved also by the present material. M. lanosum caused, at 
least in the half of the cases related to it, torpid, non-inflamraatory 
lesions on the scalp, indistinguishable from the anthropophilic 
M.., Audouini infection. On the other hand, the evidence showed 
that half of the kerions was caused by M. Audouini, a fungus 
causing originally only torpid, non-inflammatory lesions on human 
scalps. 

I have to call attention to this conspicuous change in the host 
relationship of zoophilic and anthropophilic species, because the 
earlier accepted rule that anthropophilic species in humans cause 
only non-inflammatory, zoophilic species, on the contrary, only 
inflammatory lesions, does not hold true at present any more. 

In the genus Trichophyton the whole material revealed only one 
species, T. crateriforme, once, in two White siblings. 

Morris Moore (15) stated in a discussion of the paper of 
Livingood and Pillsbury, in very general terms, that in the past 
several years, he found only two cases of tinea capitis among his 
material due to M . Audouini, The rest were due to M. lanosum. 
He found “a number of strains of this particular organism (Af. 
Audouini) so cXosAy related to lanosum he doubts if it is 
possible to distinguish between the two.'’ 

This comment is rather peculiar. It is true that in a large 
material like that of Ch. J. White, mine, one will find a number 
of strains being peculiar, but they are under no circumstances 
'‘related to lanosumT To raise doubt, however, as M. Moore 
does about their being distinct species (Af. Audouini and Af. 
lanosum) would mean, without any positive evidence advanced, 
to carry confusion in well established knowledge. Moreover, 
Conant first showed conclusively that using polished rice medium 
any strains — peculiar or not — of Af. Audouini can be distinguished 
from any strain of AT. lanosum, Benedek (13)* substantiated 
Conant’s observation completely. 

A further remark of M. Moore that tinea capitis in the Middle 
West region was found to be largely due to M. lanosum, does not 
hold true, either. Chicago is uncontestably in the center of the 
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Middle West. The present material reveals 79 per cent M. 
Audouiniy and only 13.9 per cent M. lanosum. Epidemiological 
research must always be based on large material observed and 
collected through a longer period of time to enable us to make 
proper generalizations. 

Livingood (16) pointed out in his closing remarks that they 
had “no difficulty” in distinguishing the species of fungi by the 
method outlined in their paper and it is well to emphasize again 
that the examination of the giant culture under Wood’s light is an 
extremely valuable aid in identification.” 

I shall come back later to this last remark. Eventually, I have 
to make a few remarks concerning Achorion gypseum Bodin, 1907. 
I identified this fungus three times in my material. According 
to the statistics of Bruhns and Alexander (1928) this fungus is 
one of the rarer pathogenic agents. It was found in scattered 
single cases in France (Sabouraud, 1894, Bodin, 1907); in Italy 
(Porcelli, 1922, Mazzini, 1925, Truffi, 1913 and 1923) ; in Austria 
(Vienna) (Scherber, 1914, Stein, 1921, Tschirntsch, 1927); in 
Denmark (Rasch, 1922); in Germany (Bruhns and Alexander in 
Berlin, Werther in Dresden); in Hungary (Neuber, 1921). 

As far as I could ascertain A chorion gypseum was found and 
reported in the United States previously only twice, once by 
Rockwood (17) in Boston, and another time by Emmons (11) in 
New York. This is, however, the first time that occurrence of 
Achorion gypseum is reported from Chicago. 

The taxonomic position of this fungus is most peculiar. 
Sabouraud in 1894 (18) described it as a Trichophyton (Tricho- 
phyton du chien) ; Bodin, in 1907, (19) as an Achorion] Conant, in 
1926, (20) as a Microsporum. Lewis and Hopper, in 1939, gave 
some short and incomplete accounts of this fungus making the 
terms: Microsporum fulvum, Microsporum gypseum and Achorion 
gypseum in an unmistakable effort of simplification of our nomen- 
clature, synonymous (l.c.p. 284).^^ This is, however, an obvious 
error. 

Lewis and Hopper registered, in 1935-1938, in New York three times 
'^Microsporum fulvum," Livingood and Pillsbury, in 1941, found "Micro- 
porum fulvum" once in Philadeiphia. They attached a footnote (l.c.p. 45) 
to M, fulvum: "My cologic studies done in collaboration with the Laboratory 
of Dermatological Research, University of Pennsylvania.” By implication, 
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The type species of M, fttMuni (J. Uriburu, 1907) was estab- 
lished by Sabouraud in a specimen sent to him by Uriburu from 
Buenos Aires. Ballagi (21) found this fungus in 1916 in three 
cases in Hungary. Sabouraud, Ballagi emphatically pointed out 
that the microscopical characteristics of this fungus in the hair, 
in other words, the relationship between fungus and hair shaft is 
absolutely identical with that of M. Audouini, M: fuhum is 
definitely a microsporum. 

On the other hand, considering the relationship between the 
fungal QlQmmtsol A chorion gyp seum BJid the hair, I found a 
surprising variation in this respect. In one case, it revealed the 
type characteristics of a Trichophyton endothrix; in the second 
instance it showed the type characteristics of a Trichophyton ecto- 
thrix and in the third case it was a typical endo-ectothrix. It 
represents one of the fastest growing species of the dermatophytes 
with a surabundance of organs of fructification, multilocular giant 
macroconidia (spindles), some aleurospores. A 72 hours old 
hanging drop culture shows already a surprisingly great number 
of these spindles. 

The only valid species name of this fungus is therefore Achorion 
gypseum Bodin, 1907; it must not be confounded with another 
valid species, the Microsporum fuhum, of course, they are 
not identical and their names are not synonymous. 

In Sabouraud ’s complicated system of dermatophytes the first 
basic principle is the relationship of the fungous elements to the 
hair. In this respect the Achorion gypseum is a typical Tricho- 
phyton as Sabouraud first classified it in 1894.^’' Whether it is 

I may assume that Fred D. Weidman identified this fungus as M, fuhum. 
Therefore, I accept this diagnosis, although Livingood and Pillsbury do not 
give either an illustration or description about the characteristics of this fungus 
in its relationship to the hair. 

is interesting that Sabouraud changed his views in the following 
decades. But seemingly, except for his first case (1894), he had little or no 
opportunity at all to carry on a more thorough study of Achorion gypseum 
and its relationship to the hair. This fungus does not occur in Paris, or at 
least after its discovery by Sabouraud in Paris, in 1894, and after its redis- 
covery and final valid description by Bodin, 1907, it was never mentioned again 
in the French literature as far as I could ascertain. 

Sabouraud; in 19.S6, writing the last time on this subject (R. Sabouraud: 
Les Microsporums, in Nouvelle Pratique Derma tologique, Masson & Co., 
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an endothrix, an ectothrix or ecto-endothrix, the mycelium is 
straight, breaking up in rosary like rectilinear rows, as the case is 
in Trichophyton. No hair — I examined dozens of them in each 
of the three cases— ever revealed a spore sheath consisting of 
spores of mosaic-like arrangement which is distinctive and abso- 
lutely characteristic for the relationship between parasite and 
hair in the whole genus of Microsporum without exception. 

The second of the basic principles, if available, is the relation- 
ship of the infecting fungus to the hair in experimental animals, 
most suitable in guinea pig. All the three strains of A chorion 
gypseum showed in guinea pig hair a typical, purely endothrix 
character and not a mosaic-like spore sheath, so characteristic for 
M. lanosum in guinea pig hair, for instance. 

The only group of dermatophytons characterized by permanent 
or casual scutulum formation is the genus A chorion. Bodin first 
observed this scutulum formation by A chorion gypseum and there- 
fore he put this fungus into tht genus A chorion. The Achorion 
Quinckeanum, for instance, is placed in this genus for the same 
reason, the scutulum formation, although it has a typical Tricho- 
phyton fructification. 

Conant (20) — and lately Sabouraud — put Achorion gypseum 
as ^^Microsporum'' gypseum, in the genus Microsporum on ac- 
count of its surabundant production of spindles as organs of 
fructification. That is, however, no valid reason. Even though 
the genus Microsporum is mainly characterized by the production 
of macroconidia as the main organ of fructification, we meet with 
macroconidia in the genus Epidermophyton nnd even exceptionally 
in the genus Trichophyton.'^^ Yet, nohody would try to put 
Epidermophyton inguinale in the genus Microsporum due to its 
eharacteristic organ of fructification, the macroconidia. The 

Paris, 1936, vol. 11: 125 pp.) made the following statement: (pi. 147, l.c.) 
“J’ajoute qiie V Achorion gypseum de Bodin est mycologiquement pareil aux 
Microsporums animaux et de toute evidence doit, du point de vue botanique, 
6tre range a c6t6 d’eux. La seule difference notable entre eux vient de ce 
fait que les fuseaux, en navettes, de ces parasites sont reunis on cymes de dix 
et douze fuseaux, a Pextr6mite d’un m^me ramau aerien.” 

See footnote page 31. 

For instance, in T. purpureum, T. gypseum, cf. A. E. Edgecombe: Tricho- 
phyton purpureum (Bang) and Trichophyton gypseum (Bodin). Arch. Dermat. 
& Syph. 46: 651--660^ 
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determining factor for the latter group of fungi is their relation- 
ship to the stratum cornum, and as a negative characteristic that 
they never invade the hair shaft. 

Eventually the cultural characteristics, the rate of growth, the 
early, rapid and abundant production of spindles, the flat giant 
culture with its fawn color, last, but not least, its aceessive 
variability on artificial media (Emmons, l.c.) definitely separate 
this dermatophy ton from the genus 

Lewis and Hopper proved it conclusively (Lc.p. 250, fig, 5i) 
by the illustration given for '' Microsporum fiulvum'' that they 
had Achorion gypseum and not Microsporum fulvum in their hand. 
The same holds true for the case published by Moore and Con- 
rad (22). ‘^4 

5. IDENTIFICATION OF THE GROWTH AND DETERMINATION 
OF THE SPECIES 

For this purpose, 1 used (1) the observation of test-tube cul- 
tures (Difco Sabouraud glucose or maltose medium) directly on 
the microscope stage by means of Benedek’s mycolbgical stage 
clamps; (2) hanging drop cultures by using thin films of the same 
medium; (3) polished rice medium; (4) the fluorescence pheno- 
menon of test-tube cultures and giant cultures. 

(1) The direct observation of the development of the test-tube 
cultures under the microscope, made possible as a routine method 
by Benedek’s mycological stage clamps, has great advantages, 
particularly in a mass investigation as the present one. The 
special technic of inoculation of agar slant mediums, the purpose, 
the necessity and advantages of this method for routine examina- 
tion, for comparative study and for photomicrographic purposes 
were amply described in several ptiblieations by the writer. 
Here, I simply refer to them (23, 24, 25). 

(2) As to the hanging drop cultures I have only to remark that 
I usually used thin films of Difco Sabouraud glucose or maltose 

Moore and Conrad illustrated an infected hair demonstrating ‘'filaments 
and chains of spores.'" Moreover, they did not give any sufficient description 
of their own observation of the basic relationship between fungus and hair. 
Their only sentence (p. 613): “Microscopically the fungus on the infected hair 
may simulate microsporum of animal origin or at times Achorion Schoenleini” 
is strikingly contradicted and disproved by their illustration given. 
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mediums as ‘Vlianging: drop*’ instead of glucose or maltose broth. 
I always reached the same goal, even better, and the thin solidi- 
fyingiilm was easier to handle than the broth. However, I often 
added 0.1 per cent eosin or 0.01 per cent methyl blue to the bulk 
of the mediums which caused vital staining of the whole growth 
giving beautiful detailed pictures during the whole development 
of the fungus. For more detail on vital staining of fungi, I refer 
to the publication of Williams (26). 

(3) In my technic, however, the polished rice medium played 
the most important role for identification for anthropophilic and 
zoophilic strains of Microsporum. As a rule every freshly iso- 
lated strain of Microsporum went through rice medium in the 
process of identification in the laboratory because this method 
is at present the only sure way to exactly differentiate anthro- 
pophilic and zoophilic strains in the genus Microsporum. 

During the comparative study of the genus Microsporum 
Conant (20) found that Microsporum Audouini, in sharp distinc- 
tion from Microsporum lano sum y does not vegetate on rice me- 
dium. A few years ago already, during a study of a newly dis- 
covered species of Microsporum, M. Stilliansi Benedek, 1938 
(12), making comparative investigations with M. Audouini nnd 
several zoophilic species of Microsporum on rice medium, Benedek 
readily substantiated the observation of Conant as to the differ- 
ence of viability of human and animal species oi Microsporum on 
rice. 

The present large study gave ample opportunity to prove again 
and again the correctness of this observation. 

The use of polished rice medium eliminates the difficulties in 
identification of strains of Microsporum and it is the solution of 
the problems M. Moore referred to. 

(4) Due to a remark of Livingood and Pillsbury (l.c.p. 54) that 
“ Fluorescent light examination of giant cultures proved an ex- 
tremely useful adjunct to standard methods of identification of 
fungus species,” I was extremely intrigued, to pay special atten- 
tion also to this method which in the hand of this writer in previous 
unpublished experiments did not lead to any useful and conclusive 
results. I was, however, not only intrigued by Livingood and 
Pillsbury’s remark, I was directly struck by the lack of evidence 
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and by the want of any necessary reference to the work done in 
this field by others in due support of their statement. 

Summarily, to begin with, there is no support for Livingood 
and Pillsbury’s statement in the whole world literature as far as 1 
could ascertain by careful search. 

Authors who paid their special attention to the fluorescence 
phenomenon of dermatophytons in giant cultures are Berde (6) 
Davidson and Gregory (27), Mallinckrodt-Haupt and Carrie (28). 

A few short remarks on fluorescence of hyphomycetes in gen- 
eral in giant cultures can be found before these authors in litera- 
ture. Danckwortt (29) stated that colonies of molds fluoresce 
pale purple. Margarot and Deveze (30) made the same state- 
ment on 

Berde made his investigations into the fluorescence pheno- 
menon of giant cultures of dermatophytons by using four different 
agar mediums with maltose, glucose, honey and a pepton agar 
medium free from carbohydrates. The fungi grown on these media 
could be divided according to their fluorescence into three groups. 
( 1 ) Hemispora porcelli and Hemispora rugosa, Microsporum ferru^ 
gineum, Trichophyton plicatile, A chorion Schoenleinij Saccha- 
romyces Binot and Saccharomyces San Felice, Actinomyces bovis, 
Actinomyces madurae, and the pigment producing strains of 
Sporotrichum do Not fluoresce at all; their colonies appear in 
Woodlight dark gray or black. (2) Microsporum A udouini; T ri- 
chophyton cerebriforme, violaceum, niveum, fumatum, equinum; 
Epidermophyton inguinale; A chorion Quinckeanum, A chorion gal- 
linae r fvtal a pale purplish fluorescence, while (3) Oidium albi- 
cans, Sporotrichums producing no pigment, Mycoderma cutaneum 
and the giant colonies of some yeasts showed up in a striking 
white light, 

Berde had already observed, however, that the chemical Goni- 
pounds of the nutrient mediums play a decisive role in some 
dermatophytons as to the fluorescence of their growth on these 
mediums. He found, for instance, that T. cerebriforme fluoresces 
brown, grown on mediums containing carbohydrates, while it 
shows up in purple color on a carbohydrate-free medium. Tri- 
chophyton violaceum fluoresces purple with, and black without, 
carbohydrate in the medium. Achorion gallinae fluoresces purple 
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on maltose agar, red on carbohydrate-free medium. Trichophy- 
ton gyp seum aster oides revealed a quite peculiar fluorescence, 
entirely different from any other, revealing a pale blue color, 
which was, however, inconstant as to its appearance and its 
distribution. 

Berde came to the conclusion based on his extensive experi- 
mental work that fluorescence as an adjunct means for identifica- 
tion of dermatophytons can be used only for T. gypseum asteroides 
tinder exclusion of all other fungi. 

Mallinckrodt-Haupt and Carrie have not been successful by 
examining 200 giant cultures of dermatophytons grown on Sa- 
bouraud agar mediums to establish a fluorescence in Woodlight 
corresponding to the clinical findings. Also numerous investiga- 
tions on liquid Sabouraud mediums did not lead to any positive 
results. By no means was it possible, they concluded, either on 
Sabouraud’s solid mediums or on liquid mediums with addition 
of different ingredients to elicit a definitely proven fluorescence in a 
fungal culture. 

Davidson and Gregory noted that the green fluorescence of 
microsporum infected hairs is not observed macroscopiclally in 
cultures of the organisms when grown on Sabouraud’s medium. 
The cultures frequently appear in a violet color under the Wood- 
light. Once a beautiful golden brown fluorescence has been 
observed from a culture of M. felineum. 

I restricted my own experiment and observations to the com- 
monest dermatophytons, M. Audouini, M. lanosum, using for 
comparison Achorion gypseum, T. purpureum, T. violaceum, and 
Epidermophyton inter digitate. 

These few examples should reveal how unreliable the pheno- 
menon of fluorescence is for the determination of species of derma- 
tophytons in the culture. 

The fluorescence is first a function of the nutrient mediums. 
It very probably depends also on the metabolic products elabo- 
rated from the changing chemical ingredients by the fungus itself. 

ikf. Audouini fluoresced in peach-purple, dark-brown, fawn- 
brown colors changing with the mediums; different strains of this 
fungus often revealed changing fluorescence on the same medium. 
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TABLE J 


Aspect OF Giant Cultures of Some Dermatophutons in Woodlight 


Species 

Surface of the growth 

Bottom 
of the 
media 

Nutrient 

medium 

used 

Age' , 
of tlie 
culture 

M, Atidotiini 

No. 152 

Peach-purple in the 
center, dark brown 
in the periphery 

canary- 

yellow 

D S Ml 

9 months 

M, Aiidouini 

No. 137 

Fawn-brown uni- 
formly 

canary- 

yellow 

D S GD 

3 months 

M, lanosmn 

No. 175 

Chalky-white in cen- 
ter, green with deep 
purple-violet in the 
periphery 

olive- 

green 

0 S M3 

1 1 days 

M. lanosmn 

No. 171 

Purple-violet uni- 
formly 

olive- 

green 

, 0 S M'3 

11 days 

ilf. lanosiim 

No. 168 

Peach-purple uni- 
formly 

canary- 

yellow 

^ DSGD 

1 1 days 

A chorion 
gypseum 

No. 145 

White, covered up 
with deep purple- 
violet 

olive- 

green 

0 S M 3 

11 days 

T. inolac. 

Greenish-brown 

olive- 

green 

0 S M 3 

6 months 

r. purpureum'] 

Peach-purple 

olive- 

green 

D S GD 

7 months 

T, purpur. J 

Purple 

green 

0 S GD 

1 year 

Ep, inter digitate 

Purple 

1 green 

DSG12 

. 1 year 


CDif CO Sabouraud maltose, 

2 Difco Saboiiraud glucose. 

3 Original (French) Sabouraud maltose. 

Original (French) Sabouraud glucose. 

If. lanosum the same uncertainty and unreliability. 

On original (French) Sabouraud maltose agar the color of fluores- 
cence changed from chalky-white to purple-violet, shdwing a 
tender peach-purple color on Difco Sabouraud glucose agar. 

Trichophyton purpureum and Epidermophyton inter digitale gdcve 
the same purple fluorescence. 

We deal with so many variables in the reaction of a fungus 
growth on any medium, artificial or otherwise, to filtered ultra- 
violet light (Woodlight) thdit at the present time I cannot but 
emphasize the practical uselessness of the fluorescence phenomenon 
for determination of species of dermatophytons. In this respect 
I cannot but substantiate the observations and conclusions of 
Berde, Mallinckrodt-Haupt and Carrie, Davidson and Gregory. 

Livingood and Pillsbury might have found some solution of 
this complex and complicated problem. Yet, if so, they retained 
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all the useful information on their own technic which would have 
enabled the writer and other research workers to substantiate 
their results. Until Jsuch a time we had better consider their 
statement on the ''extreme usefulness of fluorescence light exam- 
ination of giant cultures for the identification of fungus species’! 
as unwarranted and unsupported by any evidence. 

To close the discussion on the diagnostic value of fluorescent 
phenomenon in tineal infections of the scalp 1 have to make a few 
remarks to a statement of Kinnear (31). In his experience M. 
Audouini infected hairs retained their fluorescence under Wood- 
light indefinitely mounted in liquor potassiae. Davidson and 
Gregory (27) already contradicted Kinnear’s statement. They 
found that the extraction of the fluorescent substance may readily 
be demonstrated microscopically for single hairs mounting them 
dry on a slide and running a drop of 7 per cent potassium hydrox- 
ide under the coverslip. The hairs were examined under ultra- 
violet light. Almost at once the fluorescence in the hair began 
to fade, while the liquid in which the hair was mounted takes up 
the fluorescence. 

1 tried to duplicate both Kinnear’s and Davidson and Gregory’s 
experiments. I used 10 per cent and 20 per cent solution of 
potassium hydroxide (Kinnear did not state the concentration 
used) and the chlorallactophenol formula 1 and 2. I put single 
fluorescing hair in a drop of these solutions on a slide covered with 
a cover-glass. Then the fluorescence was controlled hour by 
hour for three hours and after 24 hours. 

Potassium hydroxide destroyed the fluorescent principle in the 
hair within three hours, while the intensity of the fluorescence 
faded out little by little according to the observation of Davidson 
and Gregory and contrary to the experience of Kinnear. In 
chlorallactophenol the fading out of the fluorescence of the hair 
could be seen Up to 5 to 6 hours. After 24 hours no fluorescence 
could be ever seen in these wet mounts. 

Dry mounts (1, loc. cit. p. 192), hairs enclosed between two 
slides and framed with lantern slide tape, — however, preserve 
the fluorescence of tineal hairs indefinitely. They are rather 
welcome objects of demonstration at any time if occasion arises. 
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SUMMARY 

The existence of carriers of the pathogenic agents of tinea 
capitis is discussed, their number and importance in epidemiology 
are emphasized. 

The use of Woodlight is advocated in detecting the carriers, in 
establishing the extent of the infection of the scalp, in the control 
of the progress and efficiency of treatment and in the final deter- 
mination of a cure. 

For the demonstration of fungi on direct microscopic examina- 
tion the general use of chlorallactophenol formulas are recom- 
mended. 

The taxonomic individuality of Achorion gypseum Bodin, 1907, 
is upheld in refutation of certain tendencies to make this species 
synonymous with Microsporum fuhum Uriburu, Sabouraud, 1910. 

Finally, the availability of Woodlight for the purpose of identi- 
fication of fungus growth in giant cultures is taken under scrutiny. 
The unwarranted statement of Livingood and Pillsbury about the 
extreme usefulness of this physical agent in identification of 
fungus species is refuted by the experience of other research 
workers and by the own experiments of the writer. 
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REPRESENTATIVES OF THE MESOPHELLIA- 
CEAE IN NORTH AMERICA ^ 

S. M. Zeller 
(with 6 figures) 

Abstoma reticulatum Cunningham was previously reported from 
California.- Recently Dr. W. H. Long has sent a specimen of a 
new Abstoma from New Mexico and there is also presented here 
a new genus, all of the three species of which are from far western 
states. This paper accordingly brings together descriptions of all 
of these representatives of the new {simily, MesophelliaceaCy 
they occur in North America. 

1. x^BSTOMA RETiCULATUxM Cunningham, Linn. Soc. New So. 

Wales Proc. 52: 242-243. 1927. 

Fructifications depressed -globose, up to 6 cm. broad; peridium 
of two layers, exoperidium very thin or up to 2 mm. thick, fragile, 
fugacious, whitish or brownish, composed of hyphae intermixed 
with particles of earth or sand, sometimes merely a meshy hyphal 
layer covering the endoperidium, which is smooth, dark-colored, 
mostly umber or sepia-brown, tough, membranous, dehiscing by 
irregular rupture; gleba at first yellowish, then olivaceous with 
purplish tints, powdery; capillitium tinted, thin-walled; spores 
globose, 8-12 m in diam., dark brown, distinctly reticulate. 

Under or on duff under cypress or fir, central and northern 
California. January to July. 

Specimens examined: California; Monterey county, Point 
Lobos, near Pacific Grove, Gertrude S. Burlingham, 7, January 6, 
21 and 22, March 26, 1937 ; Siskiyou county, near Horse Camp on 
Mt. Shasta, IFw. B. Cooke, 14642, July 8, 1940. 

The specimens from Mt. Shasta are referred here with some 
hesitancy because they are quite young. 

^ Published as Technical Paper No. 439, with the approval of the Director 
of the Oregon Agricultural Experiment Station. Contribution from the De- 
partment of Botany. 

^Zeller, S. M. Further notes on fungi. Mycologia 33: 196-'214. 1941. 

(See p."213.) 
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2. Abstoma Longii sp. nov. 

Fructificationes depresso-globosae, obscure brunneae, 2 cm. crassae; exo- 
peridio tenuo terroso, difficiliter separabilis; endoperidio membranaceo, sed 
duro et rigido; gleba primo molli dein obscure brunnea, floccoso-pulverulenta; 
capilHtio tincto vel hyalino, fiaccido; sporis globosis, obscure brunneis, echinii- 
iatis, 26.2-28.75 ju (cum aculeis); aculeis 3.7-5 p longis, mollis, flexuosis, 
confertis. 

Fructifications depressed globose, dark brown, up to 2 cm. in 
diam.; exoperidium thin with sand inclusions, mostly persisting; 
endoperidium papery thin, but hard and shell-like; gleba at first 
soft, then dark-sepia and flocculent, powdery; capillitium tinted 
or almost hyaline, threads short, fragmentary, flexuous; spores 
spherical, dark-brown, echinulate, 26.2-28.75 /x including echinu- 
lae, which are 3.7-5 /x long, close together, softish or flexuous. 

In open sandy mesquite dunes, Jornado Range Experiment 
Station, about 23 miles from Las Cruces, Dona Ana county, New 
Mexico, W, H, Long, 8310, Nov. 11, 1918, type. 

Radiigera gen. nov. 

Fructificationes hypogeae vel epigeae, subglobosae; peridio duvel triplici; 
basis sterilis pulvinatis; capillitium fascia tans ad columellam basalam spongio- 
sam percursum radians; gleba primo albida, molli, succoso-subcarnosa, pos- 
tremo obscure brunnea yel atra, pulverulenta; basidiis subglobosis. Vel 
pyriformis, fasciatis, pendere ex radiant hyphae, quadri- vel multisporis; 
sporis obscure brunneis, sphaericis, verrucosis vel echinulatis. 

Fructifications hypogeous or epigeous, subglobose; peridium of 
2-3 layers; thickened sterile base supporting a spongy pulvinate 
to subspherical columella or core from which the capillitium fibrils 
radiate to the endoperidium; gleba at first white, soft, succulent 
to subfleshy, becoming black or dark-brown and powdery at 
maturity ; basidia pyriform to subglobose borne in groups along 
radiating hyphae, 4-many-spored; spores colored, spherical, ver- 
rucose to echinulate. 

The type species is Radiigera fuscogleba Zeller. 

The genus Radiigera {to hear or exhibit radii) in the Gastero- 
mycetes is essentially the counterpart of some of the higher 
Plectascales, such as Elaphomyces, R, atrogleba especially re- 
minds one of Elaphomyces both externally and internally; ex- 
ternally because of the matrix-like or mycelial-spawn-like coating, 
and internally because of the black, powdery gleba with cottony 
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or evanescent core or columella. The spores are also similar to 
those of species of Elaphomyces. 

The gelatinous nature of the endoperidium in fresh specimens 
sets the genus off from other related genera except Mesophellia 
of which Cunningham ^ says “The endoperidium is . . . com- 
posed of a pseudoparenchyma of closely woven, partly gelatinized 
hyphae.” 

In Mesophellia the central core of the gleba is compact and 
cheesy in consistency and is held in a central position by strands 
of the same tissue which extend to and are firmly attached to the 
inner wall of the endoperidium. In Radiigera^ the core is essen- 
tially a subspherical columella which usually crowns the apex of 
the sterile base. In R. atrogleba, although attached at first, this 
core may become free or entirely collapsed or evanescent. In all 
three species the columella (core) is very delicate, either cottony 
or a soft pithy parenchyma. 

Radiigera is similar to Ahstoma in several respects. There is no 
apical mouth in the endoperidium, dehiscence occurring through 
the gradual weathering or breaking up of these membranes. 
The capillitium is unbranched and the spores are spherical. 

The structure of the gleba in Radiigera is very similar to that of 
Geastrum. The gleba outside of the conspicuous columella or 
basal core is composed essentially of radiating fascicles of hyphae 
and capillitium arranged to simulate tubes which reach from the 
columella to the endoperidium. These fascicles are attached at 
both ends but in R, fuscogleba they separate readily from the 
endoperidium while in R. atrogleba they may separate from both, 
the columella and the endoperidium. Sections of young dried 
fructifications, cut tangentially across the fascicles in tube-like 
arrangement, reveal nothing which could be construed as true 
tramal tissues. The origin and development of the radial fascicles 
must be learned through the study of histological preparations of 
very young fructifications, however, before exact interpretations 
may be made. 

Basidia are borne in groups along the hyphae which are included 
in the radiating global fascicles. Each group of basidia may 
originate more or less directly from the radial hyphae or are 

Loc. cit. p. 313-314. 
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borne on short hyphal branches. This arrangement of basidia is 
very similar to that illustrated by Fischer '^ for the basidia of 
Podaxis. The basidia of Radiigera are broadly pyriform with 
several spores as found in some other genera like Calostoma, 
SpJiaerobolus, or Lycogalopsis. The spores are sterigmate. 

The capillitium is long and mostly unbranched. In R. fusco- 
gleba the filaments are variable, dark, flexuous, walls uneven, 
sometimes almost moniliform. In R, atrogleba the capillitial 
filaments are smooth and almost glistening, somewhat wavy, dark. 
In R. Taylorii there are two sizes of capillitial hyphae, which are 
only slightly colored. 

To place a genus like Radiigera in its correct taxonomic position 
presents a perplexing problem because of its diversified affinities, 
and the lack of knowledge concerning the developmental mor- 
phology and the manner in which basidia are borne in some of the 
apparently affiliated genera. The simple course of basing the 
classification entirely upon the characters that may be seen in 
mature fructifications is misleading, but undoubtedly our present 
incomplete knowledge of the origin and morphology of the glebal 
tissues of many described Gasteromycetes will probably lead to 
imperfections in any systematic plan which may be chosen for 
these fungi. 

In 1933 Fischer ® devised a plan for the Gasteromycetes based 
on morphological development and the manner in which the 
basidia are borne. In this plan the genera which have apparent 
affinities with Radiigera y n 2 Lm^\y% Ahstoma, Castoreum, Geastrum, 
and Mesophellia, have been referred to four distinct families, 
although Castor eum and Mesophellia were placed under “genera 
doubtfully included or imperfectly known.’' 

Working independently at the same time and without Fischer’s 
knowledge Cunningham ® devised a plan which we believe more 
nearly satisfies this particular group of genera, especially Ab- 
stoma, Castoreum, Mesophellia yOsnA Radiigera, His plan included 

‘^Fischer, Ed. Gastromyceteae. E. & P. Nat.-Pfl. 7a: p. 11%. fig, 91 A 
and B. 1933, 

^ Loc. cit. 

® Cunningham, G. H. The Gasteromycetes of Australasia XV. The 
genera Mesophellia and Gastoreum. Linn. Soc. New So. Wales Proc. 57: 
%U~%22. Ulus. 1932. 
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the tnhe MesophelUeae^ with tribes Lycoperdeae and Geastreae in 
the family Ly coper daceae. It would seem, however, that Fischer's 
scheme for suborders and families is more feasible from the mor- 
phologicai viewpoint. It is proposed to combine the two ideas 
therefore and to include the Mesophelliaceae in the suborder 
Lycoperdineae (sensu Fischer). The Mesophelliaceae would there- 
fore contain the genera Ahstoma, Castoreum, Mesophellia ; 3.nd 
Radiigera. 

The systematic key will be as follows: 

Suborder: lycoperdineae 


1. Ectoperidium not opening stellately at maturity. 

A. Peridium 2-layered, dehiscing by an apical 

stoma (irregular or wanting in Calhovista^ 

Calvatia, and Mycenastrum) ; capillitium at- 
tached or free, simple or freely branched 1. Lycoperdaceae. 

B. Peridium 2“3-layered, indehiscent, or ruptur- 

turing irregularly at apex; capillitium un- 
branched 2. Mesophelliaceae. 

IL Ectoperidium opening stellately at maturity; pe- 
ridium usually 4-layered, endoperidium dehiscing 
by an apical stoma; capillitium attached, un- 
branched. .3. Geastraceae. 


The genera in Lycoperdaceae and Geastraceae may be classified 
as in Fischer except the genera as included in the Mesophelliaceae 
below. 

Mesophelliaceae fam. nov. 

Peridium usually 3-layered, indehiscent or rupturing irregu- 
larly at the apex; capillitium unbranched; spores globose or 
ellipsoid, variously roughened or with a gelatinous sheath; basidia 
inflated, sterigmate. 

Key to Genera 

Spores spherical, echinulate, reticulated or verrucose. 


Gleba without a sterile base, .. 1 . Abstoma. 

Gleba with a sterile base 2. Radiigera, 

Spores ellipsoid, smooth or irregularly roughened. 

Gleba with a central core. 3. MesophelUa. 

Gleba without a central core. 4. Castoreum, 


So far as -known Castoreum and MesophelUa do not occur in 
North America. 
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1. Radiigera fuscogieba sp. nov. 

Fructificationes subglobosae, 4-8 cm. crassae, basi saepe radicanti; super- 
ficie alba vel isabellina, saepe leniter purpurans, ligno-brunnea vel pallidior 
sicca ta, laevi, saepe innato-reticulato-fibrillosa; basis sterilis crasso-conica ; 
columella subglobosa, mollo-spongiosa vel byssoidea, 5-8 mm. crassa; peridio 
tristratoso, facile a glebo separabili sicca to; ectoperidio duplici, strato externo 
tenuo, filamentoso, strato interno (primo) subhyalino, parenchyma to, 1 mm. 
crasso, teniiissimo siccato; endoperidio 2 mm. crasso, subgelatinoso, paren- 
chyma to, duro siccato; gleba alba, dein olivaceo-brunnea, funiculi hypham 
capillitiam que composita, ad columellam percursum radians; capillitium ob- 
scure, simplicis, flexuosum, inaequalum, 2.7-3.2 ^ crassum; hyphis radiam 
subhyalinis, ramis brevis, basidiophoris; basidiis crasso-pyriformibus, 4-multi- 
sporis, brevi-sterigmatibus; sporis brunneis, globosis, alveolato-echinulatis, 
4. 7-5. 2 iu, echinulae subtruncatae. 

Sub foliis putridis in pinetis. Oregon, Amer. bor. 

Fructifications subglobose 4-8 cm. in diam., with a distinct 
slightly projecting basal attachment; surface white to old gold or 
isabella color, sometimes with purplish tints, drying wood brown 
or lighter, smooth but sometimes with innate reticulate fibrils; 
sterile base broadly conic in vertical section, crowned by a sub- 
spherical columella which is soft, pithy^ toward the center and 
more cottony farther out, 5-8 mm. in diam.; peridium of 3 layers, 
not readily separating from each other but separating from gleba 
on drying; outer very thin layer (or surface pelt) filamentous, 
main ectoperidial layer of light-colored, large-celled parenchyma, 
about 1 mm. thick, drying to papery thinness; endoperidium of 
dark, large-celled and thin-walled parenchyma, somewhat gela- 
tinous, 2 mm. thick, drying to thin, flinty hardness, inner surface 
a very thin filamentous layer of hyphae very similar to capilli- 
tium; gleba white throughout at first, drying olive brown, com- 


surfece resulting from drying. These wrinkles follow more or less the reticu- 
late librils over the surface. About natural size. Fig. 3. Vertical section 
of a fructification of R. fuscogieba in the type collection. Note sterile base 
crowned by a globular columella of two textures and tones, the central lighter 
colored and pithy, the outer zone slightly darker and more cottony. Note 
also the radiating fascicles from the columella to the endoperidium. About 
natural size. Fig. 4. Spores oi R, fuscogieba. Note the alveolate-echinulate 
epispore. X 2000. Photograph by F. P. McWhorter. Fig. 5. Several 
fructifications of R, atrogleba in natural habitat. This shows three fructifi- 
cations enveloped in a more or less common ectoperidium as described in the 
text. There is also a vertical section of a sporophore showing spherical 
columella, black gleba with radiating fascicles, and thick peridium, with more 
or less easily separable ectoperidium. Slightly reduced from kodachrome by 
Wm. B. Gruber. Fig. 6. Spores oi R. atrogleba. X 2000. Photograph by 
F. P. McWhorter. 
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posed of radiating fascicles of hyphae and capiliitium arranged to 
simulate tubes, fascicles attached to the columella and inner wall 
of endoperidium, readily separating from latter on drying; capil- 
iitium dark, unbranched, flexuous, 2.7~-3,2 jjl in diam., walls un- 
even, sometimes almost moniliform ; fasicular hyphae small, 
almost hyaline, with short branches, ail basidia-bearing; basidia 
.broadly pyriform, 4-many-spored, with short sterigmata; spores 
dark, spherical, 4,7-5. 2 /x, alveolate-echinulate, echinulae some- 
what truncate, often connivent at their apices. 

Hypogeous or epigeous in dufif of coniferous forest, Mt. Scott, 
Portland, Multnomah county, Oregon, collected by Wm. B. 
Gruber (No. <?), July 1943, type, and embedded in a thoroughly 
decayed log (ash?), Jefferson, Marion county, Oregon, H. C. 
Gilbert, Sept. 1929 (both in Zeller Herb.). 

2. Radiigera atrogleba sp. nov. 

Fructificationes depresso-globosae, infra umbilicatae, 3.5-5 cm. crassae, 
2. 5-3. 8 cm. altae, exoperidium completum, confluendo stromatiforme indivi- 
duorum complurium commune, crassum, compactum, coactile, ab endoperidio 
subfacile separum; superficie hebeti, inaequali, albi, canescenti, siscatate 
“tilleul-buff” vel “light vinaceous fawn” vel “buckthorn brown”; endo- 
peridium 4-5 mm. crassum, albidum vel pallido-viridum, duplex, strato ex- 
terno circa 1 mm. crasso, compacto prosenchymatibus, strato interno circa 
3-4 mm. crasso subspongioso parenchymatibus; columella subglobosa, 10-15 
mm. crassa, alba, canescenti, siccatate obscuriore, byssiodo-parenchymatam 
composita, saepe collabente, basi sterili pulvinati insedente; gleba atra, pul- 
verascens; capillitio hyphisque basidiophoris columellae superficiee internae 
endoperidioque adnato, simplicio, laxo, obscuro, 2.5-3 ju crasso; hyphis basidio- 
phoris hyalinis, ramis brevis, parvis; basidiis latopyriformibus, 4-multi-sporis; 
sporis obscure, subglobosis, verrucosis, 5. 6-6. 2 /x. 

In terram arenosam subimmersum, prope McCall, Idaho, Amer. bor. 

Fructifications depressed-globose, umbilicate under the slight 
sterile base, 3.5-5 cm. broad and about S-S high, several fructi- 
fications together may be embedded in a very conspicuous spawn- 
like mycelial mat, as well as a heavy felty, compact layer im- 
mediately surrounding the sporophores which also constitutes the 
exterior layer of the peridium (ectoperidium); ectoperidium sur- 
face felty, dull, rough, white to grayish at first, drying tilleul-buff 
to light vinaceous-fawn or even buckthorn brown, of fine some- 
what nodose hyphae, more or less readily separating from the 
endoperidium which has an even, dull, felty surface with whitish 
or rosy tints when fresh (or changes to olivaceous tints, such as 
chamois or isabella color when bruised), drying pale pinkish buff; 



Zeller: Mesophelliaceae in North America 635 

endoperidium 4-5 mm. thick, pure white or with pale greenish 
tints, of two layers, outer about 1 mm. thick, of very compact, 
small-ceiled prosenchyma, the inner 3-4 mm. thick of large- 
celled parenchyma; columella subspherical, 10-15 mm. in diam- 
eter, arising from a slightly elevated sterile base, white to grayish, 
drying darker, of very pithy parenchyma, sometimes evanescent 
or almost totally collapsed; gleba black, composed of radiating 
plate-like fascicles of hyphae and capillitium arranged to simulate 
flattish tubes, fascicles attached to the columella and inner wall 
of the endoperidium, readily separating from both on drying; 
capillitium unbranched, smooth, almost glistening, somewhat 
wavy, dark, 2.5-3 /x in diam.; fasicular hyphae small, hyaline, 
with short branches, all basidia-bearing; basidia broadly pyri- 
form, 4-many-spored; spores dark, subspherical, verrucose, often 
with a prominent sterigmatal scar, 5. 6-6. 2 ju in diam. 

Hypogeous or epigeous in sandy soil of a creek bed among 
tamarack and white pine, near McCall, Valley county, Idaho. 
Collected by Wm. B. Gruber (No. P-ZO), Aug. 20, 1943, type (in 
Zeller Herb.). 

Mr. Gruber has furnished the following field notes on Radiigera 
atrogleba: ^^The outer crust tough and hard like wood when dry. 
The black core {gleba) radiates from the center and from below. 
The black material consists of an ink-like substance, staining 
everything but it washes off easily with water. Odor metallic, 
resembling that of actual ink. The puff balls appear in closely 
connected, almost ingrown, clusters of from 15 to 30. They are 
deep in the soil and only a few of the balls are visible. When 
‘ unearthed ' the cluster of puffballs is found to be protected by a 
fragile, thin, mycelial mat which envelopes the whole cluster 
except the top part of those exposed to the surface of the ground. 

I saw the plant only in mature stages of development, however, 
and it appeared as though the mycelial spawn might have com- 
pletely enveloped the balls in younger stages. Later stages of 
development show that the black juice changes to a dry spore 
powder.” 

The illustration of the spores (fig. 6) shows the verrucose 
nature of the epispore as well as the sterigmatic scar in a few cases. 
At the base of the spore the verrucae radiate from the sterigmatic 
■scar. 
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3. Radiigera Taylorii (Lloyd) Zeller, comb. nov. 

Mesophellia Taylorii Lloyd, Myc. Notes 73: 1305, jig. 2914. 

1924. 

Fructifications subglobose, 2-3 cm. in diam., with a distinct 
rooting basal scar; surface drying dull drab or lighter, even, 
smooth or slightly velutinate; sterile base white, pulvinate in 
vertical section, crowned by a subspherical, white, cottony-soft 
columella, sometimes detached from the base as a free core, 
sometimes almost evanescent; peridium of two closely adnate 
layers which become easily separable when dry; exoperidium egg- 
shell thin when dry, cartilaginous; endoperidium white, gela- 
tinous, about 3-4 mm. thick when fresh, drying very thin and 
light buff; gleba buffy-brown; capillitium in fascicles of long, 
parallel, non-branched filaments, fascicles extending radially from 
columella to endoperidium, composed of capillitial filaments and 
basidiophorous hyphae; capillitial filaments hyaline to slightly 
straw-colored, some large, up to 4 in diam., usual ones smaller, 
2-2.5 /X in diam., apparently not branched; basidia borne in 
groups along the radiating hyphae, pyriform, up to 11- or 
12-spored; spores sphaerical, slightly straw-colored to very light 
brown in mass, slightly verrucose, 2.5-3.75 ix. 

Hypogeous under loose leaf mould of redwood near Eureka, 
Humboldt Co., California. Summer. The type was collected 
by C. Wilder Taylor (In Lloyd Collections, Smithsonian Inst., and 
in Zeller Herb.). 

Under date of Sept. 30, 1924, the writer received the following 
note from Mr. C. G. Lloyd: I enclose specimen that should be of 
interest to you. It will be published in the next issue of my notes, 
now in the printer’s hands.” He referred to a part of the type of 
Mesophellia Taylorii Lloyd. Mr. Lloyd was never satisfied with 
his reference of this species to the genus Mesophellia, according to 
his personal statement to the writer as well as to his comment on a 
later collection,^ as follows: -‘Our x^merican plant will no doubt 
be called a new genus in time,” on the grounds of the soft, ‘'cot- 
tony core, globose spores, and gelatinous endoperidium” ... 
which are not to be found in other species of Mesophellia. 

^ Stevenson, J. A., and Edith K. Cash. The new fungus names proposed 
by C. G. Lloyd. Lloyd Library & Museum Bull. 35 (Mycological Ser. No. 8) : 
m. ":i936.'''' ' 
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Dodge,® who erroneously included Mesophellia in the Plectascales, 
excluded M, Taylorii from that genus on the same grounds as 
Lloyd had mentioned and further suggested its similarity to 
‘'juvenile, unexpanded stages of some puff-ball.” Cunningham ® 
believed "If. Taylorii was erected upon an unexpanded GeasterT 

It differs, however, in several characters from G easier and 
AstraeuSy dilthongh. it has some other characters in common with 
the former, and Mr. Lloyd, we believe, was too keen a student of 
Geaster to have made that mistake. There were several fructifica- 
tions in each of the two collections received by Lloyd from Cali- 
fornia. None of them have an apical pore in the endoperidium, 
nor does the exoperidium divide regularly into astral rays. Both 
peridial layers break up irregularly. The fructifications accord- 
ingly remind one of Ahstoma. 

As soon as the writer received the specimens of Radiigera 
fuscogleba and R. atrogleha he was immediately reminded of their 
similarity to Mesophellia Taylorii Lloyd, and the three species 
have proved to possess likenesses enough to constitute a generic 


concept. 

Key to Species of Radiigera 

Spores echinulate, gleba brown 1. R. fuscogleba. 

Spores verrucose. 

Spores 5. 6-6. 2 exoperidium a heavy felt-like layer, 

gleba black at maturity 2. R. atrogleba. 

Spores 2. 5-3. 7 ju, exoperidium thin, cartilaginous when 

dry, gleba light brown or creamy 3. R. Taylorii. 

Oregon State College, 

Corvallis, Oregon 


® Dodge, C, W. The higher Plectascales. Ann. Myc. 27: 156. 1929. 

® Cunningham, G. H. Gasteromycetes of Australasia. XV. The genera 
Mesophellia and Casioreum. Linn. Soc. New So. Wales 57: 313-322. Ulus. 
1932. 



BRAZILIAN CHYTRIDS IV. SPECIES 
OF ROZELLA 

John S, Karling 
(with 28 figures) 

Among the numerous saprophytic chytrids found by the author 
(1944 a, b, c) in water and soil cultures collected from various 
parts of the Amazon Valley in Brazil, occured six intramatrical 
species which parasitize the mycelium or sporangia of Pythium, 
Achlya, Cladochytrium^ Endochytrium, Rhizophlyctis^ and Rhizo- 
phydium. These parasites belong in the genus Rozella of the 
family Olpidiaceae, and five of them have been recorded pre- 
viously from the United States. The sixth species, however, has 
not been found outside of Brazil and appears to be a new species. 
The discovery of these hyperparasites in South America indicates 
that the genus Rozella is widely distributed geographically as well 
as in host range. 

x“\t the present time species of this genus are segregated in two 
groups on the basis of whether or not the thallus divides into 
several segments which subsequently develop into sporangia or 
resting spores and become delimited by cross walls in the host 
cell. In the monosporangia te nonseptigenous group, the thallus 
forms one sporangium or resting spore and stimulates hypertro- 
phy^ but not multiseptation of the host cell. The second group 
embraces the septigenous polysporangiate species in which the 
thallus is reported to cleave into segments which become delimited 
by the formation of host cell walls between them, mature in 
basipetal succession, and develop into sporangia or resting spores. 
So far thirteen monosporangiate and three polysporangiate species 
have been recorded in mycological literature. Of the species 
collected in Brazil, five belong in the former and one in the latter 
group. 

NONSEPTIGENOUS MONOSPORANGIATE SPECIES 

1. Rozella laevis (figs. 1-19). 

This species was previously found by the author (1942 b) as a 
parasite In Pyfhium gracile in Virginia and diagnosed as a new 
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species on the basis of its hyaline, smooth resting spores. In 
Brazil it occurred in an unidentified species of Pythium from a soil 
culture collected at Sao Carlos, Matto Grosso. This host closely 
resembles P. gracile, but its identity has not been definitely 
established. The parasite also agrees so closely with the one 
described from Virginia that it is accordingly regarded as the 
same species. Inasmuch as R. laevis was diagnosed only briefly 
and not illustrated, a further account with figures of its structure 
and development is presented here. As is most species of Rozella 
its zoospores are quite small, 1.5-1. 8 X 2. 9-3. 3 with a broad 
posterior and a tapering anterior end (fig. 1). Occasionally, 
large abnormal, multiflagellate zoospores (fig. 3) are formed as 
the result of incomplete or unequal cleavage in the sporangium. 
The normal spores contain a dense globular body or area in the 
center which appears to be somewhat granular in structure, but is 
not highly refractive. As the zoospores approach the end of the 
active swimming phase, they become oval and taper at the pos- 
terior end. Then as they come to rest they round up and become 
spherical in shape. If the quiescent zoospore is in contact with a 
host cell (fig. 4) it develops a short penetration tube which 
penetrates the wall. The content of the spore then flows slowly 
into the host cell as a naked plastic body and becomes more or less 
obscured by the host protoplasm. The empty spore case remains 
attached on the outside for a short time, but soon becomes 
wrinkled, collapses, and disappears as in R, Cladochytrii and R. 
Rhizophlyctii (Karling, 1942 a). The newly-entered parasite 
appears to be closely enveloped by the host protoplasm, and no 
physical antagonism is visible between the two protoplasts. 
Within a few hours, however, the host hypha begins to enlarge in 
the region of infection, and if the parasite lies in or near the tip of 
a branch the latter usually becomes clavate in shape (figs. S-8). 
As hypertrophy increases the protoplasm becomes denser and 
more coarsely granular in appearance (fig. 5), so that the bound- 
ary parasite is obscured. With further enlargement of the host 
cell, however, numerous vacuoles begin to appear (fig. 6) in the 
protoplasm, but as was pointed out by the writer (1942 a) in 
relation to infection by other species of Rozella it is not certain 
that all of them relate to the parasite. The vacuoles in the center 
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of the swelling later coalesce to form one or more larger ones as 
shown in figure 7, This figure shows a short hyphal branch which 
has been transformed into a large clavate swelling under the 
influence of the parasite. A large irregular vacuole is present in 
the dense upper part, while in the basal portion the protoplasm is 
relatively sparse and highly vacuolate. This condition becomes 
more pronounced as the protoplasm appears to move up and 
accumulates in the tip, until very little besides the primordial 
utricle remains in the base (fig. 8). While these changes are 
taking place, a granular substance and variously-shaped globules, 
which look like extraneous waste material, accumulate in the 
vacuoles of the swollen portion (figs. 8, 9) and undergo Brownian 
movement. 

The infected branches and intercalary portions of the host 
mycelium are usually delimited by cross walls from the rest of 
the thallus (figs. 9, 11, 13, 14, 15, 17, 18, 19), and in the event that 
such branches are fairly long an additional septum may be formed 
as the protoplasm accumulates in the tip (figs. 11, 12, 13, 16, 18). 
It is to be emphasized, however, that these septa do not delimit 
separate segments of the parasite as in cases of infection by septi- 
genous polysporangiate species. The walls thus formed may be 
almost directly transverse, slight curved or concave-convex (fig. 
12), narrowly or broadly cone-shaped (figs. 11, 16, 18) and pro- 
ject upward into the more swollen portion of the branch. They 
may be comparatively thin (fig, 11) or greatly thickened (figs. 
10, 13, 16, 18). Oftentimes the longitudinal walls in the near 
vicinity of the transverse septa also become greatly thickened 
(figs. 10, 18). In some instances these thickenings were as pro- 
nounced as those produced by i?. Rhiphidii, R. Apodyae and 
Rozellopsis Waterhouseii (Karling, 1942 a, c, according to the 
figures of Cornu (1872) and Miss Waterhouse (1940). Rozella 
laevis thus induces septa tion of the infected parts and thickening 
of the walls in addition to causing hypertrophy. The hyper- 
trophy, however, is localized and does not extend very far beyond 
the region of infection. 

As was noted earlier, the Rozella parasite is difficult to see in 
the early developmental stages and may be completely obscured 
by the host protoplasm. This characteristic has been noted by 
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most workers on species of the genus, and has led several authors 
to believe that the protoplasm of the parasite is miscible with and 
infiltrates that of the host. While this condition may be sug- 
gested perhaps by figures 6, 7 and 8, the present writer, neverthe- 
less, believes that the two protoplasts are distinct and immiscible. 
At maturit}^ the parasite fills the hypertrophied portion which has 
been delimited by a cross wall, and its sporangium wall apparently 
becomes so closely applied to that of the host that the two are 
indistinguishable (figs. 9, 11). Figure 9 shows a relatively short 
branch which has been converted into a sphere and is completely 
filled by the parasite. The center is occupied by a large stellate 
vacuole in which lie numerous granules and extraneous material. 
At this stage of development low inconspicuous exit papilla are 
formed and project through the host cell wall (fig. 11). The 
protoplasm then cleaves into zoospore initials which mature and 
differentiate in the sporangium. When mature, they begin to 
move and glide over each other and among the dispersed ex- 
traneous granules or bodies. This movement increases in velocity 
and intensity until the zoospores are rapidly swirling within the 
sporangium. The exit papillae then deliquesce and a small 
amount of hyaline slimy material oozes out and disperses in the 
surrounding water. Within one or two minutes the zoospores 
begin to emerge in a dense stream which may extend for a con- 
siderable distance in the water before separation of the individuals 
occur. The zoospores thus appear to be surrounded by or em- 
bedded in a slimy substance and lie quiescent for a few seconds. 
As this viscid material disperses they begin to jerk and wriggle 
about and soon dart away. After the zoospores have been dis- 
charged a considerable amount of extraneous material in the form 
of granules, globular bodies and slimy substance remains in the 
sporangium. This material has the same appearance as that 
which was visible earlier (figs. 8, 9) in the large vacuoles, and 
apparently is waste material discarded by the parasite. 

The resting spores of R. laevis occur after a period of abundant 
sporangium and zoospore production. In their development the 
protoplasm in hypertrophied branches begins to contract from 
the host wall (figs. 14, 15) and develops a distinct wall (fig. 16) 
of its own. The incipient spore thus formed is surrounded by a 
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Figs. 1"19, Rozella laevis, 1, motile zoospore; 2, zoospore at end of motile 
period; 3, abnormal multiflagellate zoospores; 4, infection of host mycelium; 
5, beginning of hypertrophy; 6, later stage of vacuolate protoplasm; 7, large 
terminal clavate swelling with stellate vacuole at apex; protoplasm sparse 
and vacuolate in basal portion; 8, later developmental stage; 9, spherical 
swelling with large central vacuole in which lies extraneous material; 10, basal 
portion of a hypertrophied branch showing thickening of transverse and longi- 
tudinal walls; 1 1, delimited portion of terminal swelling filled with sporangium 
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narrow hyaline zone, and this in turn is enveloped by a layer of 
host protoplasm from which extend fine radial strands of cyto- 
plasm. As the spore matures the wall thickens, while the proto- 
plasm becomes coarsely and uniformly granular with a large 
vacuole in the center. The fully formed spores may be spherical 
(fig. 17), oblong (fig, 18), or somewhat obpyriform (fig. 19) in 
shape and vary considerably in size. These characters are deter- 
mined to a large extent by the size and shape of the swellings in 
which the spores occur. So far germination of the spores has not 
been observed. 

As was pointed out in an earlier paper by the writer (1942 b) the 
resting spores of this species are similar in size to those of R. 
cuculus Butler (1907) which pa.ra,sitizes Pythium sp., P. inter- 
medium and P. monospermum. However, the spores of P. laevis 
are hyaline, while those of P. cuculus are brown to pale yellow in 
color. Although these species are very similar it is not certain 
that they are identical. Neither Dangeard (1896), Butler nor 
Tokunaga (1933) determined the size of the zoospores of P. cucu- 
lus^ and until this character is known the relationship of the two 
species will remain questionable. 

2. Rozella Cladochytrii. 

This species was found parasitizing sporangia and the more 
tenuous parts of the rhizomycelium of Cladochytrium replicatum 
which had been collected at Sad Carlos, Matto Grosso. Only a 
few diseased thalli were found, and the infection did not attain 
epidemic proportions. However, enough sporangia, zoospores 
and resting spores were available to determine their size, structure 
and development and to show that the Brazilian fungus is mor- 
phologically identical to the one described by the author (1941, 
1942 a) from Texas. However, no cross inoculations were made 
and it is not known whether or not the parasite from Brazil will 
infect other species of Cladochytrium and Nowakowskiella. 

and zoospores of parasite; 12, unusually large septate terminal swelling from 
which zoospores are emerging; 13, empty sporangium with extraneous residue; 
14, 15, stages in resting spore development; 16, young incipient resting spore; 
17-19, mature resting spores. 



644 


Mycologia, Vol. 36, 1944 


3. Rozella Rhizophlyctii. 

This chytrid was first described as a parasite of RhizophlycHs 
Peter senii (Karling, 1942 a) although Miss Ward (1939) had pre- 
viously noted and figured a few resting spores of a parasite in 
Rhizophlyctis rosea which probably relate to the same species. 
What appears to be R. Rhizophlyctii was found by the author in 
sporangia of Rhizophlyctis rosea isolated on bits of onion skin from 
soil cultures collected in the Acre Territory, Brazil. Unfor- 
tunately, Rhizophlyctis Petersenii was not available in Brazil for 
cross inoculation experiments, and it is not certain that the South 
American fungus will infect this host. Nevertheless, it is so 
similar in structure and method of development to Rozella Rhizo- 
phlyctii that the writer regards the two species as identical. 

Another i^^?se//a parasite was found in an unidentified species 
of Rhizophlyctis collected in moist soil at Sao Carlos, Matto 
Grosso. This host differs from Rhizophlyctis rosea by the pres- 
ence of a large hyaline refractive globule in the zoospores, and 
appears to be a new species. Its parasite, on the other hand, is 
identical to Rozella Rhizophlyctii in structure and method of 
development and will infect Rhizophlyctis rosea. However, no 
opportunity was available to test its pathogenicity to Rhizo- 
phlyctis Petersenii. The author, nonetheless, believes it is iden- 
tical to R. Rhizophlyctii. 

4. Rozella Endochytrii. 

This species occurred as a parasite in the sporangia of Endo- 
chytrium operciilatum which had been collected in dead grass 
leaves from a swamp at kilometer 53 on the Madeira-Mamore 
railroad in the Matto Grosso. Like R. Rhizophlyctii this parasite 
does not cause hypertrophy or septation of the host sporangia. 
It differs primarily from the former species by the structure of its 
zoospores and the fact that it is limited in host range to E. oper- 
culatum as far as is now known. Resting spores are unknown in 
this species, and none was found in the material from Brazil. 
The Brazilian parasite, nevertheless, agrees in all respects with 
the species found by the author (1941) in Texas, and the two 
fungi are, therefore, regarded as identical. 
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5. Rozelia Rhizophydii sp. nov. (Figs. 20-28). 

Fungus parasiticus; sporangiis solitariis, longitudinem latitudinemque cellae 
matricolis in toto complentibus, sphaericis, 15-30 juovalibus, 10-12 X 13-20 yu, 
pyriformibus, 12-15 X 16-25 yu cum 1-3 papillis exeuntibus; pariete sporangii 
ex cella matricali fere non discernendo. Zoosporiis hyalinis, ovalibus aut 
obpyriformibus, 2-2.5 X 3-4 /x; flagello 12-14 /x longo. Sporiis perdurantibus 
non notis. 

Sporangia solitary, filling host cell and conforming with the 
latter’s size and shape, spherical, 15-30 ju, oval, 10-12 X 13-20 /x 
or pyriform, 12-15 X 16-25 yu with 1-3 low exit papillae; wall of 
sporangium indistinguishable from that of host. Zoospores 
hyaline, oval or slightly pyriform, 2-2.5 X 3-4 /x; with a small 
globule near the posterior end; flagellum 12-14 yU long. Resting 
spores unknown. 

Parasitic in Rhizophydium globosum, Amazonas. 

This species occurred in the sporangia of Rhizophydium glo- 
hosum which in turn was parasitizing Xanthidium subhastiferum 




Figs. 20-28. Rozelia Rhizophydii. 20, 21, motile zoospores of i?. Rhizo- 
phydii; 22, abnormal triflagellate zoospore; 23, zoospore after coming to rest; 
24, infection of host; 25, 26, development of parasite inside of host sporan- 
gium; 27, host sporangium filled with zoospores of parasite; 28, discharge of 
zoospores. 

in the swimming pool of the Bosque Club at Manaus. As far as 
is now known it appears to be an obligate parasite of this host, 
because all attempts to transfer it to R. sphaerocarpum, R. pollinis, 
R. carpophilum, Endochytrium operculatum, Rhizophlyctis rosea, 
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Cladochytrium repUcatum, C, eras sum, Nowakowskiella elegans, 
iV, ramosa, N, elongata, and N. granulata, have failed. 

The development and life cycle of this species, as far as it is 
known, are shown in figures 20 to 28. The structure and shape 
of the zoospores (figs. 20, 21), method of infection (fig. 24), 
development of the thallus within the host (figs. 25, 26), cleav- 
age (fig. 27), liberation and behavior of the zoospores (fig, 28) 
are so similar to those previously described for R. Rhizophlyctii 
and R. Endochytrii that very little can be added to the accounts 
already given. Like both of these species, R, Rhizophydii does 
not cause marked hypertrophy and distortion of the host cell 
nor thickening of its walls. Resting spores have not been found, 
so that comparisons on the basis of this character cannot be made 
at present. However, the zoospores of R. Rhizophydii are 
slightly larger than those of either of the two former species. 
This difference coupled with the fact that the Brazilian parasite 
did not infect Rhizophlyctis and Endochytrium, leads the author to 
the conclusion that R. Rhizophydii is a distinct species. 

SEPTIGENOUS POLYSPORANGIATE SPECIES 

Rozella Achlyae. 

So far this is the only polysporangia te species found in Brazil. 
What appears to be the same fungus was previously reported but 
not named by the author (1942 b, p. 204) as a parasite of Achlya 
in New York. Later in the same year Shanor (1942) gave a 
brief account of its development in A chlya fiagellata and named it 
R. Achlyae, In Brazil it was found in the sporangia of the same 
host which had been isolated in water cultures from Rio Negro at 
Manaus, Amazonas. The size, shape and structure of the zoo- 
spores, development of the sporangia and resting spores, and the 
effects produced in the host cell are similar to those described by 
Shanor, and there is no doubt in the author’s mind that the two 
fungi are identical. This view is further supported by the fact 
that the Brazilian parasite also is limited in host range to Achlya 
flagellata. 

SUMMARY 

Five monosporangiate species oi Rozella, R, laevis in Pythium 
sp., R, Cladochytrii in Cladochyirim replicatum, R. Rhizophlyctii 
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in RUzophlydis rosea and Rhizophlyctis sp., R. Endochytrii in 
Endochytrmm operculatum, and R. Rhizophydii in Rhizophydium 
glohosum^ were found in Brazil. Rozella Rhizophydii has fairly 
large zoospores and is limited in host range to Rhizophydium 
globosum. It is accordingly diagnosed as a new species, although 
its life cycle is not completely known. In addition to these 
monosporangiate parasites, one polysporangiate species, R, 
Achlyae, was found in the sporangia of Achlya flagellata. 

B O T A N Y D E P A RT M ENT, 

Columbia University, - 

New York, New York 
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MYCOSPHAERELLA TULASNEI IN APPLE AND 
PEAR ORCHARDS 

J. R. Kienholz^ 

The relationship between Cladosporium her bar um Link and 
Mycosphaerella Tulasnei Jancz. was confirmed by Ruehle.^ He 
produced the ascigerous form of the fungus by inoculating steril- 
ized wheat leaves with the Cladosporium stage. The occurrence 
of perithecia on fallen apple and pear leaves appears not to have 
been reported. 

In cold storage the fungus produces a slow rot of apple fruits 
and a more rapid rot of ripe pears. It may cause a blossom rot 
during heavy fogs in Russia according to Balakhonoff,^ and occurs 
as a saprophyte almost everywhere. Perithecia of the fungus 
have commonly been observed in the spring on overwintered 
apple and pear leaves at Hood River, Oregon, since 1932. Par- 
tially developed perithecia were less frequently observed to de- 
velop in scurfy areas below buds on pear shoots which had grown 
rapidly during the past season. Typical Cladosporium herbarum 
cultures were obtained from ascospore isolations of this material 
and perithecia were again produced from cultures on sterilized 
leaves of wheat, apple, and pear in culture. 

The following measurements and notes are based on fresh 
naturally occurring fruiting bodies from overwintered apple and 
pear leaves : 

Perithecia: 100-160 ju wide by 150-250 /x deep; immersed in the 
leaf tissue from M lo M of their depth; present on either leaf 
surface not in contact with the soil. 

^Associate Pathologist, Division of Fruit and Vegetable Crops and Dis- 
eases, Bureau of Plant Industry, Soils, and Agricultural Engineering, Agri- 
cultural Research Administration, United States Department of Agriculture. 

^ Ruehle, G. D. New apple-rot fungi from Washington. Phytopath. 21: 
1141-1152. 1931. 

^ Balakhonoff, P. 1. (Note on the dying off of fruit tree blossoms on the 
Black Sea Littoral in connection with fogs.) Bull. North Caucasian Plant 
Prot. Station, Rostoff-on-Don. 1930: 169-172. 1930. Abs. in Rev. Appl. 

Mycology 10: 605. 193L 
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-45'^; 32-107 jjl by 11-27 /jl; mean 67.2 ji by 17.4 jn. 

Ascospores: Typically 2-celled; 11-29 ix by 4-9 mean 21.6 
by 7.9 IX (top cell) to 6.4 // (bottom cell) ; hyaline to pale olivaceous 
brown when older. 

3"Celled; mean 25.5 ix by 8.0 /x. 

4-celled ; mean 28.3 fx by 8.5 jx. 

The ascospores usually become 3- to 4-celled during germina- 
tion. Conidia produced in cultures or on fruit tissue were vari- 
able in shape, almost globose to narrowly ellipsoid; 1- to 3-celled; 
up to 30 IX in length; with a finely echinulate spore wall. 

Specimens have been deposited in the mycological collections of 
the Bureau of Plant Industry, Soils, and Agricultural Engineering, 
Beltsville, Mar^dand. 




ZOOSPOROGENESIS IN THE RESISTANT 
SPORANGIA' OF ALLOMYCES 
ARBUSCULUS 

Winslow R. Hatch ^ 

(with 2 figures) 

INTRODUCTION 

Our knowledge of the morphology of the resistant sporangia of 
Allomyces arbusculus can be quickly and thoroughly appraised 
by reviewing those facts which Emerson presented in his last 
paper (1941) but which, of necessity, he had to scatter through 
the many sections of his fine paper. 

The resistant sporangia of Allomyces arbusculus are ‘^more or 
less ovoid — with a flat, sometimes truncate, base. They are 
formed within the original hyphal membrane but are not fused 
to it and have a two-layered wall of their own, the outer of which 
is — thickened and brown.” ^ The thick, outer wall possesses 
fine, closely spaced pits” which are ” distinct— averaging 1 }x 
apart.” The “normally tawny to reddish brown” color of the 
resistant sporangia is “probably” caused by “a melanin-like sub- 
stance.” The resistant sporangia are “20-81 /x” in length; 
“ 16-60 ju” in width. They are “always produced in abundance” 
(on the asexual plant). “They are formed terminally — later be- 
coming sympodially arranged ; very rarely intercalary or in short 
chains.” “ Zoosporangia are normally formed first on young 
hyphae; heavy-walled (resistant) sporangia appear somewhat 
later depending on environmental conditions.” ^ 

In the dehiscence of resistant sporangia the thick outer wall 
cracks longitudinally. The “cracking of the outer wall is evi- 
dently a result of pressure from within, and the content, sur- 

^ While the term zoosporangia is undoubtedly the more correct word, the 
term“sporangia*’ is retained. For terminology see Emerson, 1941, p. 89. 

^ Part of this study was made at Dartmouth College, Hanover, New Hamp- 
shire. , 

^Emerson, 1941. 

^Emerson, 1941. 

650 



Hatch : Zoosporogenesis in Resistant Sporangia 651 


rounded a thin inner membrane, may continue to swell until 
it becomes more than twice its original diameter. One to four 
or occasionally more discharge papillae are formed, exactly simi- 
lar to those on the zoosporangia and gametangia. Germination 
(== dehiscence), when once initiated, takes place within a short 
period, often less than sixty minutes after splits first appear in the 
outer wall. After most of the spores ( = zoospores) have emerged, 
the thick elastic outer wall of the sporangium frequently closes in 
again almost regaining the position which it originally occupied at 
the start of germination (= dehiscence). In so doing it may 
crumple the thin inner membrane and trap a few of the spores 
(= zoospores) still remaining within.” 

“These results indicate that reduction divisions and segregation 
of the parental characters take place after the formation of re- 
sistant sporangia on the sporophyte and before the development 
of mature gametophytes.” ® 

While the writer (Hatch, 1938) questioned this interpretation, 
suggesting that meiosis occurred in the germination of the zygote, 
a more careful analysis of his material, to be reported upon in 
another paper, has convinced him that there is really no evidence 
for meiosis at zygote germination. 

The process of zoosporogenesis in resistant sporangia on asexual 
(sporophytic) plants is a critical process, because meiosis occurs 
during zoosporogenesis and because the sexual or asexual condi- 
tion of the plants derived from R. S. zoospores ® is apparently 
determined during zoosporogenesis. As has been suggested 
above, we know a good deal about the morphology of resistant 
sporangia. We know something of the process of dehiscence, a 
stage in zoosporogenesis, but we need to know more about the 
morphology, cytology and physiology of zoosporogenesis in re- 
sistant sporangia. This paper constitutes the first of a series 
dealing with this process. 

MATERIAL AND METHOD 

The source of the material used in this study was Allomyces 
arbusculus, North CdiTolina, isolate No. 2J The resistant spor- 

^ Emerson, 1941. 

® Zoospores from resistant sporangia, Emerson’s abbreviation. 

^ Emerson, 1941. p. 82. 
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angia studied were grown in water cultures, baited with hemp 
seed and on maltose-peptone agar plates. The resistant spor- 
angia were dried for different periods of time, introduced into 
glass-distilled water and then brought under observation under 
supported cover slips. 

RESISTANT SPORANGIA INCAPABLE OF ZOOSPOROGENESIS 

When dried, resistant sporangia from either water or agar 
cultures are placed in distilled water or in a maltose-peptone 
solution and then are brought under observation, it is relatively 

n 

tn 

V. ' . 

1 

«> 



Minimum number of female gametes per gametangium, i. e. number of 
germltngs per polr'^ 

^Couplets of I mole and I female gametangium 

Fig. 1. 

easy to determine which of the resistant sporangia are incapable of 
zoosporogenesis because these resistant sporangia become filled 
with several relatively large spheres which are sometimes of nearly 
uniform size (fig. 2, a), at other times are of noticeably different 
size (fig. 2, b). These spheres are apparently formed by the en- 
largement and coalescence of “lipoid granules.” ® The “lipoid 
granule” is a normal constituent of the cytoplasm of Allomyces 
arhusculus. In living, healthy cytoplasm the “granules'’ are 
small. When the cytoplasm in a hypha, gametangium, or spor- 

8 This is Guilliermond’s term (1920), (1922), (1922). Actually they are 
more like “droplets” in shape and consistency. 
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angium breaks down or when a gamete or zo5spore dies, the first 
morphological manifestation of death is a marked increase in the 
size of the “granules” (Hatch, 1935). From these observations 
it seems very likely that resistant sporangia in which these en- 
larged spheres appear could not be brought to dehiscence under 
any condition, for they are, in all probability, no longer alive. 

THE PROCESS OF ZOOSPOROGENESIS IN RESISTANT SPORANGIA 

Resistant sporangia capable of zoosporogenesis undergo a series 
of metamorphoses that parallel those experienced in gameto- 
genesis (Hatch, 1933, 1935). When resistant sporangia are ready 
to undergo zoosporogenesis, a change in their appearance — the 
initial change — may be expected in approximately 10 minutes 
after they have been introduced into distilled water or maltose- 
peptone solutions. At this time the resistant sporangia take on a 
granular appearance. After approximately 2 hours this stage 
gives way to a phase in which the peripheral cytoplasm of the 
resistant sporangia becomes studded with “circles.” In another 
30zh minutes these “circles” disappear and the resistant spor- 
angia again become granular in appearance. This stage lasts 
only for a few minutes before the outlines of the R. S. zoospores ^ 
become apparent. Dehiscence, meaning the swelling of the R. S. 
zoospores and the cracking of the resistant sporangium wall, takes 
approximately 60 minutes. It has become a convention to speak 
of these stages as the granular, zoospore origin, disappearance, 
and (ieAwcewce stages respectively. 

An aspect of zoosporogenesis in resistant sporangia to which 
attention should be called is the fact that the process itself is not 
ordinarily initiated in the culture where the resistant sporangia 
are formed, or if initiated, it certainly does not proceed beyond the 
pre-granular stage. The word “ ordinarily,” last sentence, is used 
advisedly, because under certain conditions resistant sporangia do 
undergo zobsporogenesis in water cultures. Gametogenesis and 
zoosporogenesis in zoosporangia, on the other hand, are charac- 
teristically carried to completion in water cultures. In agar cul- 
tures they are halted in the gamete or zoospore origin stage. In 
water cultures where conditions are such as to discourage or 

® Zoospores from resistant sporangia, Emerson’s abbreviation. 
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prohibit dehiscence these processes are likewise brought to at 
least a temporary stop. In these instances where gametogenesis 
and zoosporogenesis in zo5sporangia are halted, it is well to 
observe that the processes in question always reach the origin 
stage in their development — always complete their nuclear divi- 
sions. A second peculiarity of zoosporogenesis in resistant spor- 
angia that will stand emphasis is the fact that it does not occur 
ordinarily until the resistant sporangia have been dried. 

The fact that zoosporogenesis in resistant sporangia does not 
ordinarily occur until resistant sporangia have been dried and/or 
placed in fresh water or nutrient solutions makes it possible for 
the experimenter to isolate this process in point of time and place 
and so control the conditions under which it is initiated and under 
which it proceeds. Since meiosis regularly occurs during this 
process, we have in the resistant sporangia of Allomyces structures 
in which the phenomenon of meiosis can be most advantageously 
studied. 

Granular stage (fig. 2: cu cz , Ci ) 

While resistant sporangia in the stage appear super- 

ficially to be granular throughout, closer observation shows that 
the cytoplasm is very vacuolate, that the granules ('dipoid 
granules”) are dispersed over the faces of intervacuolar films. 
Actually, the cytoplasm of resistant sporangia is so vacuolate that 
the nuclei or the nuclear spindles, as the case may be, are often 
elongated, twisted or otherwise distorted. 

The granular phase is the longest and the most critical phase of 
zoosporogenesis. During this phase the ^‘lipoid granules” de- 
crease in size. Initial!}' there may be no more than 5-12 nuclei 
in resistant sporangia, the number found in the hyphal tips when 
the resistant sporangia are formed. Ultimately the number may 
become as great as 88 ± to 136 zb or even perhaps 164 zb. The 
nuclei are at first large, at least as large as the nuclei found in the 
hyphae. i\fter the granular stage has run its course, the nuclei 
become very small. It is obvious that these nuclei have under- 
gone many mitoses and, probably, meiosis as well. In the 
granular stage the vacuoles also experience a gradual change, 
consolidating toward the center of the resistant sporangia, forcing 
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the nuclei to the periphery. It is this change which brings about 
the altered appearance of the sporangia which is conventionally 
described as the zoospore origin stage. 

Zoospore origin stage (fig. 2: d, e) 

The so-called origins are the nuclei. Since the nuclei at this 
stage are forced against the wall and since they attract to their 
respective surfaces the very numerous ^‘lipoid granules,” they 
look like circles outlined by dots. Since the full nuclear com- 
plements of resistant sporangia are achieved by this time, the 
number of nuclei produced is the same as the number of R. S. 
zoospores that will ultimately be formed. In this sense, but in 
this sense only, can these nuclei be considered zoospore origins. 
The number of nuclei or origins in resistant sporangia is large. 

Disappearance and cleavage stages (fig. 2,/) 

After approximately 30 minutes in the zoospore origin stage, 
the cytoplasm becomes organized about the nuclei, cleavage fur- 
rows come in and the R. S. zoospores are cut out. The number 
of R. S. zoospores formed is, of course, the same as the number of 
nuclei or origins formed at the onset of the zoospore origin stage. 
The swelling of resistant sporangia, so characteristic of the 
process of zoosporogenesis in resistant sporangia, does not begin 
until the R. S. zoospores have been completely delimited. 

Dehiscence (fig. 2, g ) 

The process of dehiscence has been described by both Emerson 
(1941) and Sorgel (1937), and while Emerson describes the process 
under the name ‘‘germination,” his interpretation and the writer’s 
are the same. Dehiscence involves the swelling that cracks the 
thick middle wall as well as the cracking itself. According to 
Emerson, the process of dehiscence (f.e. the whole process) takes 
approximately 60 minutes from the cracking of the thick middle 
wall to the discharge of the first R. S. zoospore. 

The R. S. zoospore (fig. 2, h ) 

The structure of an R. S. zoospore is not unlike that of a gamete, 
in that it normally has a single cilium, a single nucleus, a nuclear 




Hatch: Zoosporogenesis in Resistant Sporangia 657 


cap, and dispersed ‘dipoid granules.” The cilium is inserted on 
the R. S. zoospore membrane and has a rhizoplast extension which 
ultimately connects with the nucleolus in precisely the same way 
as it does in the gamete. The nuclear cap seems small but 
whether it is proportionately smaller than the same structure in 
the gamete is not easily determined. The R. S. zoospore’s quota 
of ^dipoid granules” is apparently not as great as that of the 
gamete. 

The swarming habits of R. S. zoospores vary. Some swim for 
but a minute or two; others for 15 to 20 minutes; while still others 
alternately swim and crawl for better than two hours. These 
differences in swarming habit are found even among the prod- 
ucts of a single resistant sporangium. 

The history of the R. S. zoospores that swim for a few minutes 
is shown in figure 2; k, L These R. S. zoospores, always a rela- 
tively small number, become amoeboid soon after their discharge 
from the resistant sporangia. They often persist in their amoe- 
boid movements up to the very moment of their germination. 
In fact, encystment and germination appear to be almost simul- 
taneous because the R. S. zoospores do not always round up 
before pushing out their germ tubes. 

Those R. S. zoospores that swarm for 15 to 20 minutes charac- 
teristically round up in the process of encystment, but even among 
these R. S. zoospores encystment precedes the extension of the 
germ tube by only a matter of minutes. In R. S. zoospores of 
this type (fig. 2: f, j) the term tubes are often clearly visible 12 
minutes after encystment. 

Those R. S. zoospores that swim for more than two hours do not 
swim about for the whole period but lapse into several prolonged 
periods of amoeboid activity. These R. S. zoospores have never 
been observed to germinate. 

When R. S. zoospores encyst, the movement of the cilium stops 
instantly — the cilium is apparently cast. The process of R. S. 
zoospore germination is not unlike that of the zygote, in that the 
nuclear cap becomes disassociated prior to or just after the 
development of the germ tube. 

The time table for zoosporogenesis is apparently very variable. 
In some instances and under certain conditions dehiscence is 
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accomplished in 2 }^ hours after the resistant sporangia are intro- 
duced into distilled water or maltose-peptone solutions. In 
other instances and under other conditions dehiscence has not 
been observed before 4, 8, 12 and even 20 hours. 

NUMBER OF ZOOSPORES IN RESISTANT SPORANGIA 

The number of R. S. zoospores that will be produced in a given 
resistant sporangium is most easily determined by counting the 
nuclei in the zoospore origin stage (fig. 2: d, e). x\fter the R. S. 
zoospores have been delimited it is more difficult, if not impossi- 
ble, to count them, and at any time previous to the zoospore origin 
stage any count of nuclei would be without meaning in determin- 
ing R. S. zobspore number because the nuclei would not as yet 
have completed their nuclear divisions. In the zoospore origin 
stage the nuclei can be counted with accuracy because of their 
peripheral position and because they are outlined by lipoid 
granules. 

The number of nuclei formed in resistant sporangia is relatively 
large. Kniep (1930) observed that resistant sporangia ultimately 
produced a great many nuclei, but his observation does not pre- 
pare one for counts of 88 i to 136=h, let alone counts of 164±. 

Counts made upon female gametangia in the same stage of 
division, namely, the gamete origin stage, are known to possess 
from 12 to 36 nuclei (Hatch, 1935). While no higher counts 
have been made directly on female gametangia, we have reason to 
believe that some large female gametangia may possess as many 
as 41 and possibly as many as 49 gametes. 

A comparison of resistant sporangia and female gametangia as 
regards their nuclear complements can not be made without 
taking into account the relative volumes of the two structures. 
To this end a single resistant sporangium in the zoospore origin 
stage and a single female gametangium in the gamete origin stage 
were compared. The volumes and the nuclear counts of these 
two structures are recorded in table I. 

The volumes given in the table were arrived at by using the 
formula 4/3 xyV, in which equals the long radius and ‘‘y,” 
the short. In this, the formula for the volume of a prolate 
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spheroid, a portion at the base of both the resistant sporangium 
and female gametangium is not calculated. The volumes then 
do not represent the actual volumes of the two structures, but 
something less. It is for this reason that the plus sign ( + ) ap- 
pears after the figures. While the volumes determined through 
the use of this formula do not represent the actual volumes of the 
structures in question, they do indicate relative volumes. Since 
the relative volumes are all that are needed in this analysis, the 
formula seems adequate, if not entirely satisfactory. Calculating 
the volumes of these structures as though they were spheres 
would, it would seem, be even less satisfactory. Turning now to 
table 1 we find that the volume of the resistant sporangium was 
11,750 + CM. fij its nuclear number 104=t. The volume of the 
female gametangium was 21,750 + cu. its nuclear number 36. 

While the volume of the resistant sporangium described in 
table I is considerably smaller than the volume of the female 
gametangium with which it is compared, it must not be con- 
cluded that resistant sporangia are regularly smaller than female 
gametangia. As a matter of fact, when large enough samples are 
studied, resistant sporangia and female gametangia appear to 
have approximately the same volume. The volume of a resistant 
sporangium of mean size, using Emerson’s measurement but cor- 
recting for the thickness of the middle wall, is 22,430 cu. /x. No 
statistical study has been made of female gametangia but if we 
consider the figures on the minimum number of female gametes 
per gametangium described in the paragraph below and shown in 
figure 1, we find that a gametangium possessing 36 gametes is 
only 25 db per cent above the mean. Since the figures referred to 
above deal with the minimum number of female gametes per 
gametangium, it is probable that a female gametangium with 36 
gametes is even nearer the mean. Lacking a complete statistical 
study of female gametangia, it is probably reasonable to con- 
clude that the volume of the female gametangium considered in 
table I, namely 21,750 cu. is near the mean for female gametes 
and can be compared with the mean volume for resistant spor- 
angia, namely 22,430 cu. g. 

The number of nuclei counted in the resistant sporangium de- 
scribed in table I was 104±:. The number of nuclei in the 
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TABLE I 

Comparative Figures on a Resistant Sporangium and a 
Female Gametangium 



Volume 

Origin stage 

Cleavage stage 

Number of 
origins or i 

nuclei 

Volume of 
zoospores and 
gametes 

Resistant sporangium 

11,750+cu. n* 

104± 

t 

1 134"CU. juf 
(zoospores) 

t 

F emale gametangium 

21,750+cu. Mt 

36 

604 -feu. ja§ 
(gametes) 


* Measurements from inner face of the thick wall = 36.4 X 24.8 ju. 

t Measurements = 34.9 X 34.4 fx. 

t Volumes estimated by dividing vol. resistant sporangium by no. of origins. 

§ Volumes estimated by dividing vol. female gametangium by no. of origins. 

resistant sporangia found on the plant with this sporangium 
varied between SSzt and 136rb. In addition to these studies 
counts were made upon the products of single resistant sporangia. 
The number of plants formed from the R. S. zoospores produced 
by individual resistant sporangia varied between 109+ and 
164±. 

From the evidence of nuclear counts made in the zoospore 
origin stage and from single resistant sporangia isolations, we 
can conclude that 104 dz is less than the mean for the number of 
nuclei in resistant sporangia. 

The number of nuclei counted in the female gametangium 
described in table I was 36. In earlier counts by the writer 
(Hatch, 1935), on a small sample, the number varied between 
12 and 36. In a series of experiments undertaken in connection 
with quite another problem, 63 pairs of co-joined male and female 
gametangia were isolated. From 55 of these pairs numerous 
asexual germlings developed. Since the female gametangia in- 
volved in these isolations may have possessed more gametes than 
is to be deduced from the number of germlings produced by each 
isolated pair, the number quoted in each case represents the 
minimum number of gametes. The mean number of female 
gametes per gametangium, i.e,, the number of germlings per pair, 
and the statistical distribution of these numbers is shown in 
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TABLE II 

Comparative Volumes for R. S. Zoospores and Female Gametes 


At cleavage At swarming 

R, S. Zoospores IlOH — 134+ cu. 223-606 cu. acJ 

Female gametes 288-675 cu. (288-675 cu. ju)§ 


* VoIs. estimated by dividing vols. resistant sporangia by no. of their 
origins. 

t Vols. essentially same as for swarming gametes. See §. 

X \+ls. computed from Emerson’s measurements. Mean diam. — 7.5- 
105 iu. 

§ Vols. computed from Emerson’s measurements. Mean diam. = 8.2- 

10.8 m. 

figure 1. The minimum number of female gametes per gametan- 
gium, i.e.\ the mean number of germlings per pair, was 28.7 — the 
minimum 16, the maximum 49. From this we can conclude that 
36 is above the mean number for female gametangia. 

In sum, when all nuclear division has ceased in resistant spor- 
angia, the number of nuclei or zoospore origins is approximately 
four times as great as the number of nuclei or gamete origins found 
in female gametangia, structures of approximately the same 
volume. The actual counts were 88zb to 136± for resistant 
sporangia, 12 to 36 for female gametangia. 

VOLUME OF ZOOSPORES IN RESISTANT sporangia 

The relative volumes of R. S. zoospores and female gametes are 
shown in table I, last column, and in table II. 

In table I, last column, the volume of the zoospores in a single 
resistant sporangium are compared with the volume of the 
gametes in a single female gametangium. The volume of the 
R. S. zoospores was 113+ cu. /x,* that of the female gametes 
604+ cu. /x.* 

In table II the volumes of R, S. zoospores and female gametes 
are compared. From a study of the table it is apparent that the 
volume (110+*~134+* cu. /x) of R. S. zoospores at cleavage is ap- 

* These volumes are greater than stated because they have been calculated 
from the volumes of resistant sporangia and female gametangia which were 
greater than could be computed. 
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proxiniately one-fourth as great as the volume (288-675 cu. /x) of 
female gametes at cleavage; is approximately one-fourth as great 
as the volume (223-606 cu. m) swarming R. S. zoospores. 

The relative volumes of the nuclei of R. S. zoospores and female 
gametes are shown in table III. From a study of the table it is 
apparent that the nuclei of R. S. zoospores and female gametes 
compare as do the zodspores and gametes themselves. The vol- 
ume (2.7-4.7 cu. yu) of the nuclei of the R. S. zoospores at cleavage 
is approximately one-fourth as great as the volume (9.0-25.3 cu. /x) 
of the nuclei of female gametes at cleavage; is approximatfely one- 
fourth as great as the volume (10.8-17.3 cu. jj,) of the nuclei of 
swarming R. S. zoospores. 

TABLE III 

Comparative Volumes for the Nuclei of R. S. Zoospores and 
Female Gametes 



At cleavage 

At swarming 

R. S. zoospore, nuclei 

2.7-4.7CU. 

X 

10.8-17.3 cu. 4 

Female gamete, nuclei 

9.0-25.3 cu. Mt 

(9.0-2S.3 cu. /x)§ 


* Volumes computed from mean diameters of 1. 7-2.0 ju. 

t Volumes essentially same as for swarming gametes. See §. 

i Volumes computed from mean diameters of 2. 7-3. 2 ju. 

§ Volumes computed from mean diameters of 2. 9-3. 6 ix. 

SUMMARY 

(1) Zoosporogenesis in resistant sporangia is not normally ini- 
tiated until the resistant sporangia have been dried and/or 
■ placed in fresh water or nutrient solution. 

(2) The number of R. S. zoospores per resistant sporangium is 
approximately 4 times as great as the number of female gametes 
produced in the female gametangium, a structure of approxi- 
mately the same volume. 

(3) The volume oi R. S. zoospores at cleavage is approximately 
one-fourth as great as the volume of female gametes at cleavage. 

(4) volume ol R. S. zoospores at cleavage is approximately 
one-fourth as great as their volume when swarming. 

Department OF Botany, 

Washington State College, 

Pullman, Washington 
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EXPLANATION OF FIGURES 

Fig. 1. Minimum number of female gametes per gametangium. 

Fig. 2. Zoosporogenesis. {a-g.) Resistant sporangia. The thin outer 
and inner walls are not shown. The thick middle wall is drawn in median 
optical section; its sculpturing is not shown, a and b. Resistant sporangia 
incapable of zoosporogenesis. Note characteristic spheres probably enlarged 
“lipoid granules.” c. Granular stage: ci, C 2 , c^, Ci, stages showing the progres- 
sive decrease in the size of the nuclei and “lipoid granules.” (Lipoid granules 
outline nuclei.) In the resistant sporangium two nuclei are shown in outline, 
7 as local concentrations of “lipoid granules.” d. Zoospore origin stage: 
Nuclei {origins) at a median focus are outlined by “lipoid granules.” Those 
in the face toward the observer are studded with “lipoid granules.” Total 
number nuclei {origins) = 88; 28 nuclei on the face away from the observer 
are not drawn, e. Full quota nuclei {origins) for a resistant sporangium. 
Total number = 104. /. Cleavage stage, g. Dehiscence, a-g = X1055. 
h. R. S. zoospore, motile. Note vacuolate cytoplasm, small number of “lipoid 
granules,” nuclear cap, nucleus, cilium with rhizoplast. i and Germinated, 
R. S. zoospores, k. Amoeboid R. S. zoospore. 1. Germinated, R. S. zoo- 
spore. A few R. S. zoospores germinate without rounding up. h~l = X 152 1. 
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Bishop, Dr. Hari^ow, Assistant Professor, Department of Biology, Belknap 
Campus, University of Louisville, Louisville, Ky. (Sexuality in aquatic 
Phycomycetes.) 

Bitancourt, Agesilau h.., Director de Biologia Vegetal, Instituto Biologico, 
de Sdo Paulo, Caixa postal 2821, Sdo Paulo, Brazil. 

Blackwell, Miss E(lizabeth) M(arianne), Head, Department of Bot- 
any, Royal Holloway College, Englefield Green, Surrey, England. (Phy- 
comycetes.) 

Blakeslee, Dr. A(lbert) F., Visiting Professor of Botany and Director 
Genetics Experiment Station, Smith College, Northampton, Mass. 

Bliss, Dr. Donald E(verett), Associate Plant Pathologist, University of 
California Citrus Experiment Station, Riverside, Calif. (Pathology of 
date palms and citrus.) 
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Bodman, Sister Mary Cecilia, B.V.M., Professor of Biology, Miindelem 
College^ 6363 Sheridan Road, Chicago, III. (Taxonomy of the Tre- 
iiiellales.) 

Bonar, Dr. Lee, Associate Professor of Botany, Department of Botany, 
University of California, Berkeley, Calif. (Morphology.) 

Boothroyd, Carl W(illiam), P.F.C,, Army Air Forces, Laboratory Tech- 
nician; 2617 E. Lawn Ct., Madison 4, Wis, 

Boyce, Dr, J (ohn) S(haw), Professor of Forest Pathology, Osborn Botanical 
Laboratories, Yale University, New Haven, Conn. 

Braun, Alvin J(oseph), Plant Pathologist, Guayule Research Project, 
Bo:)C 1708, Salinas, Calif. (Guayule diseases; root rots.) 

Brooks, Dr. A(lbert) Nelson, Plant Pathologist, Agriculhiral 

Experiment Station, Strawberry Investigation Laboratory, Box 522, 
Lakeland, Fla. (Fungi parasitic on plants.) 

Brown, Dr. J(ames) G(reenlief), Head, Department of Plant Pathology, 
University of Arizona; Plant Pathologist, Arizona Agricultural ExperP 
ment Station, Box 4672, University Station, Tucson, Ariz. (Phyco- 
mycetes.) 

Brunel, Prof. Jules, YVssistant 'Directov, Institut Botanique, Universite 
de Montreal, 4101 est, rue Sherbrooke, Montreal, Quebec, Canada. (Tax- 
onomy.) 

Buddin, Walter, Economic Mycologist, Reading University, 7 Redlands 
Road, Reading, England. (Pathology ; Basidiomycetics ; Phyconiycetes.) 

Burlingham, Dr. Gertrude S., 818 Antoinette Ave., Winter Park, Fla. 
(Summer address: Newfane, Vt.) (Russula, Lactaria, and Lepiota.) 

Burton, Miss (Mary) Gwendolyn, Research Associate in Plant Pathology, 
Department of Plant Pathology, University of Georgia, Athens, Ga. 
(Mycology ; Ascomycetes.) 

Cain, Dr. Roy F(ranklin), Curator of Cryptogamic Herbarium, Depart- 
ment of Botany, University of Toronto, Toronto, Ontario, Canada. (Tax- 
onomy; Sphaeriales and coprophilous fungi.) 

Campbell, Dr. W(illiam) A(ndrew), Pathologist, Guayule Research 
Project, U. S. Department of Agriculture, Box 1708, Salinas, Calif. 
(Forest pathology.) 

Carrion, Dr. A. L., Department of Mycology, School of Tropical Medicine, 
San Juan 22, Puerto Rico. 

Carvajal, Dr. Fernando, Botany Department, Louisiana State University, 
Baton Rouge, La. 

Cash, Miss Edith K(atherine), Associate Mycologist, Myco/ogy and Dis- 
ease Survey, Plant Industry Station, Beltsville, Md. (Discomycetes.) 

Charles, Miss Vera K., Mycology and Disease Survey, U. S. Department of 
Agriculture, Washington, D. C. 

Chen, Dr. S(han-) M(ing), Research Fellow, Division of Plant Pathology, 
Unwersity Farm, St. Paul, Minn. 

Chilton, Dr. St. John P., Associate Proi^szoi, Department of Botany, 
Bacteriology and Plant Pathology, Louisiana State University, Baton 
Rouge, La. 

Christenberry, Dr. George A., Furman University, Greenville. S. C. 
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Christensen, Clyde M., Assistant Professor of Plant Pathology, Univer- 
sity Farm, University of Minnesota^ St. Paul 8^ Minn. (Forest pathol- 
ogy; mycology.) 

Christensen, Dr. J. J., Professor of Plant Pathology, University Farm, 
St. Paul, Minn. (Development of disease resistant varieties of crop 
plants and genetics of plant pathogens.) 

Chiipp, Dr. Charles D (avid), Extension Professor, Department of Plant 
Pathology, Cornell University, Ithaca, N. Y. (Cercosporae.) 

Clark, Dr. Elizabeth S(tults), Assistant Plant Pathologist and i\ssistant 
Professor of Plant Pathology, New Jersey Agricultural Experiment Sta- 
tion, New Brunswick, N. J. 

Clements, Dr. Frederic E., Mission Canyon, Santa Barbara, Calif 

Sept.: Alpine Laboratory, Manitou Springs, Colo. (Taxonomy; ecology; 
Discomycetes.) 

Coe, Donald M., Department of Plant Pathology, State College of Washing- 
ton, Pullman, Wash. 

Coker, Dr. W(illiam) C(hambers), Kenan Professor of Botany, Depart- 
ment of Botany, University of North Carolina, Chapel Hill, N. C. (My- 
cology and taxonomy of higher plants.) 

Conant, Dr. Geo(rge) H(erbert), Proprietor, ''Triarch Botanical Prod- 
ucts,'' Ripon, Wis. (Morphology.) 

Conant, Dr. Norman F., Assistant Professor Bacteriology and Mycology, 
Duke Hospital, Duke University, Durham, N. C. (Medical mycology.) 

Conard, Dr. H(enry) S(hoemaker), Professor of Botany. Retired. 
Grinnell College, Grinnell, Iowa. 

Conners, I (bra) L(ockwood), Associate Plant Pathologist, Division of 
Botany and Plant Pathology, Central Experimental Farm, Ottawa, On- 
tario, Canada. (Plant disease survey, general mycology.) 

Cook, Dr. Harold T(hurston), Virginia Truck Experiment Station, Box 
, 2160, Norfolk, Va. Lt., U. S. Navy. 

Cook, Dr. Melville T(hurston), Agricultural Experiment Station, Rio 
Piedras, Puerto Rico. Retired, Care of Mrs. Harry A. Ross, 255 
Barnard Road, Larchmont, N. Y. (Plant pathology and mycology.) 

Cook, Dr. W. R. Ivimey, University College of South Wales and Monmouth- 
shire, Newport Road, Cardiff, Wales. 

Cooke, Cpl. William B., Box 143, Warrenton, Va. (Polyporaceae.) U. S. 
Army Signal Corps. 

Cotner, Dr. F(rank) B., Dean, Division of Science, Professor and Head 
of Department of Botany and Bacteriology, Montana State College; 
408 West Koch St., Bozeman, Mont. (Physiology and cytology of 
Oomycetes.) 

Couch, Dr. John N(athaniel), Professor of Botany, University of North 
Carolina, Chapel Hill, N. C. (Fungi in general, symbiosis and s.exuality 
in particular.) 

*Cronquist, Edna Vivian, Graduate Research Assistant, Department of 
Botany and Bacteriology, University of Texas, Austin, Tex. 

Cummins, Dr. George B (aker), Associate Botanist, Department of Botany 
and Plant Pathology] Agricultural Experiment Station, Lafayette, Ind. 
(Uredinales.) 
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Cunningham, Dr. H(owe) S(ymonds), Long Island Vegetable Research 
Farm, River head, N. Y. 

Cutter, Dr. V(ictor) M(acomber), Jr., Instructor in Botany, Cornell 
University, Ithaca, N. Y, (Phycomycetes.) 

Darker, Gr.a.nt D(ooks), Mycologist, Ben Venue Laboratories, Inc., Bed- 
ford, Ohio. (Industrial microbiology, taxonomy Hypodermataceae.) 

Darley, Ellis F(leck), Graduate Student, Division of Plant Pathology, 
University Farm, University of Minnesota, St. Paul, Minn. 

Davidson, Ross W., Associate Mycologist, Forest Pathology, U. S. De- 
partment of Agriculture; 6230 19th St. North, Arlington, Va. (Tax- 
onomy.) 

Davis, Dr. B(enjamin) H(arold), Associate Professor of Plant Pathology, 
Rutgers University, New Jersey Agricultural Experiment Station, New 
Brunswick, N . J . (Taxonomy; parasitic fungi.) 

Dearness, Dr. John, Retired Professor of Biology, University of Western 
Ontario, 30 Marley Place, London, Ontario, Canada. (Taxonomy.) 

DeLamater, Edward Doane, M.A., Ph.D., M.D., Medical Mycologist, 
cjo John Edgar, Westtown School, Westtown, Pa., 1st Lt., Medical Corps, 
Army of the U. S. 

Dennison, Mrs. Mary Louise, Instructor in Plant Science, Department of 
Plant Science, Vassar College, Poughkeepsie, N. Y. (Myxomycetes.) 

Dick, Miss Esther A(melia), Assistant in the Department of Botany, 
Brown University, Providence 12, R. I. (Mycology.) 

Diehl, Dr. William W(ebster), Associate Mycologist, U. S. Department 
of Agriculture, Bureau of Plant Industry Station, Beltsville, Md. Ad- 
junct Professor of Mycology, The George Washington University. 
(Taxonomy and comparative morphology of Ascomycetes and Fungi 
Imperfecti.) 

Dodge, Dr. B(ernard) 0., Plant Pathologist, New York Botanical Garden, 
Bronx Park, New York City. (Genetics of fungi; cytology; compara- 
tive morphology.) 

Dodge, Dr. Carroll W(illiam), Professor of Botany, Washington Uni- 
versity, and Mycologist, Missouri Botanical Garden, 2315 Tower Grove 
Ave., St. Louis, Mo. (Morphology and taxonomy of lichens and fungi, 
including those pathogenic to mammals.) 

Dosdall, Dr. Louise, Assistant Professor of Plant Pathology, University 
Farm, St. Paid, Minn. (Diseases of ornamental plants.) 

Doubles, Dr. James A., Jr., 1009 Courtland St., Greensboro, N. C. 

Drake, Dr. Charles H(ADLEy), Department of Bacteriology, Washington 
State College, Pullman, Wash. 

Drayton, Dr. F(rank) L(isle), Plant Pathologist, Division of Botany arid 
Plant Pathology, Central Experimental Farm, Ottawa, Ontario, Canada. 
(Sexuality in Sclerotinia.) 

Drechsler, Dr. Charles, Pathologist, Dmxiow of Fruit Vegetable Crops 
&' Diseases, Plant Industry Station, Beltsville, Md. (Fungi associated 
with root rot, including predaceous forms.) 

Eddins, Dr. A(uther) H(amner), Plant Pathologist, Experi- 

ment Station, Hastings Laboratory, Hastings, Fla. (Parasitic fungi.) 
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Edgecombe, Dr. A(lbert) E(dward), Associate Professor of Botany, 
Northwestern Ufiiversity, Evanston, III. (Taxonomy.) 

Edgerton, Dr. C(laude) W(ilbur), Professor of Botany and Plant Pa- 
thologist, Department of Botany, Louisiana State University, Baton 
Rouge 3, La. 

Ehrlich, Dr. John, School of Forestry, University of Idaho, Moscow, Idaho. 
(Forest pathology and mycolog^c) 

Ellis, D(on) E(dwin), Associate Plant Pathologist, Botany Department, 
North Carolina State College, Raleigh, N. C. (Vegetable crop diseases.) 

Ellison, Bernard, Botany Department, North Carolina State College, Ra- 
leigh, N. C. 

Emerson, Dr. Ralph, Instructor in Botany, Department of Botany, Univer- 
sity of California, Berkeley, Calif. (Experimental studies of algae and 
aquatic fungi.) 

Emmons, Dr. C(hester) W(ilson), Principal Mycologist, National Insti- 
tute of Health, Bethesda, Md. (Medical mycology; cytology of fungi.) 

Espensh.ade, Marlin a (l wine), Research Biologist, 1514 S. 7th St., Terre 
Haute, Ind. (Botany and mycology; penicillin.) 

Ezekiel, Dr. Walter M., Plant Pathologist, Texas Agricultural Experiment 
Station, College Station, Texas. (Phymatotrichum root rot.) 

Faull, Dr. J(oseph) H (grace), Professor of Forest Pathology, Emeritus, 
Arnold Arboretum, Harvard University, Jamaica Plain, Mass. 

Fawcett, Dr. H(oward) S(amuel), Professor of Plant Pathology, Head, 
Division of Plant Pathology, University of California Citrus Experiment 
Station, Riverside, Calif. (Study of fungi, especially citrus fungi in 
relation to diseases, and virus diseases of citrus.) 

Fischer, Dr. George W., Associate Pathologist, Division of Forage Crops 
and Diseases, Bureau of Plant Industry, U. S. Department of Agricul- 
ture, Agricultural Experiment Station, Pullman, Wash. (Grass smuts 
and rusts; general biology of the Ustilaginales and Uredinales.) 

Fitzpatrick, Dr. Harry M(orton), Professor of Mycology, Department of 
Plant Pathology , Plant Science Building, Cornell University, Ithaca, N. Y. 
(General mycology; Pyrenomycetes.) 

Fowler, Marvin E(dward), Associate Pathologist, Division of Forest 
Pathology, U. S. Department of Agriculture, Plant Industry Station, 
Beltsville, Md. (Diseases of forest trees and forest products.) 

Fritz, Dr. Clara W(inifred), Timber Pathologist, Forest Products Lab- 
oratories of Canada, Metcalfe Isabella Sts., Ottawa, Ontario, Canada. 
(Fungi staining and rotting wood.) 

Gaine:s, J. G., Coastal Plain Experiment Station, Tifton, Ga. 

Gammel, Dr. John A(nthony), Assistant Clinical Professor of Derma- 
tology and Syphilology, Western Reserve University, Lakeside Hospital, 
Cleveland, Ohio. (Medical mycology.) 

Garces, 0. Carlos, Plant Pathologist, Facultad Nacional de Agronomia, 
Palace No. 58-59, Medellin, Colombia. (Cacao diseases.) 

Gardner, Dr. Max W(illiam), Professor of Plant Pathology, University of 
California, 107 Hilgard Hall, Berkeley, Calif. (Parasitism.) 

Gibbs, Dr. J. G., Department of Agriculture, Port Stanley, Falkland Islands. 
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Gilbert, Dr. E(dward) M(artinius), Professor of Botany, Biology Build- 
ing, University of Wisconsin, Madison, Wis, 

Gilbert, Dr. Frank A(lbert), 155 East North Broadway, Columbus, Ohio. 

Gilman, Dr. Joseph C(harles), Professor of Botany, Iowa State College; 
518 Ash Ave., Ames, Iowa. (Physiology; parasitic fungi.) 

Goldsworthy, Dr. Marion C(harles), Associate Pathologist, U, S. De- 
partment of Agriculture, Horticultural Research Station, Beltsville, Md. 
(Fungous parasites of plants; physiology of fungi; fungicides.) 

Goodding, Leslie N., U. S. Yuma Field Station, Bard, Calif. 

Gordon, Dr. W(illiam) L(aurence), Plant Pathologist, Dominion Rust 
Research Laboratory, Winnipeg, Manitoba, Canada. (Taxonomy of 
Fusarium.) 

Gosselin, Dr, Roger, Associate Pathologist, Department of Lands and 
Forests, Quebec, 3 Belleau Ave., Levis, F. Q., Canada. (Research in 
• ' wood rots of conifers.) 

Gravatt, Mrs. Annie R., Bureau of Plant Industry, Washington, D. C. 

Graves, Dr. Arthur H(armount), Curator of Public Instruction, Brooklyn 
BQta?iic Garden, 1000 Washington Ave., Brooklyn 25, N. Y. (Diseases 
of forest trees.) 

Greathouse, Dr. Glenn A., George Washington University, 720 20th St., 
N.W., Washington 6, D. C. 

Greene, Dr. H(enry) C(ampbell), Curator of Cryptogamic Herbarium, 
Department of Botany, University of Wisconsin, Madison, Wis. 

Groves, Dr. J (ames) Walton, Division of Botany and Plant Pathology, 
Central Experimental Farm, Ottawa, Ontario, Canada. (Dermateaceae, 
seed-borne fungi.) 

Grunberg, Emanuel, Graduate Student, Department of Bacteriology, 
School of Medicine, Yale University, Brady Laboratory, 310 Cedar St., 
New Haven, Conn. (Medical mycology.) 

Haenseler, Dr. C(onrad) M(artin), Associate Plant Pathologist, Agricul- 
tural Experiment Station, New Brunswick, N. J. (Plant pathology.) 

Hagelstein, Robert, Honorary Curator of Myxomycetes, N. Y. Botanical 
Garden; 165 Cleveland Ave., Mineola, N. Y. (Taxonomy, Myxomy- 
cetes.) 

Hahn, Dr. Glenn Gardner, Pathologist, Division of Forest Pathology, 
Bureau Plant Industry, U. S. Department of Agriculture, and Research 
Associate, Department of Botany, Yale University, Marsh Hall, 360 
Prospect St., New Haven, Conn. (Forest fungi; patholbgy and tax- 
onomy.) 

Hanna, Dr. William F(ielding), Senior Plant Pathologist, Dominion 
Rust Research Laboratory, University of Manitoba, Winnipeg, Canada. 
(Cereal smuts; Agaricaceae.) Group Captain, R.C.A.F. 

Hansbrough, Dr. John R(aymond), Pathologist, Division of Forest Pa- 
thology, Hall, Yale University, 360 Prospect St., New Haven, 

Conn. (Wood inhabiting fungi; Ascomycetes.) 

Hansen, Dr, H(ans) N(icholas), Associate Professor of Plant Pathology, 
211 Hilgard Hall, University of California, Berkeley, Calif. (Variation 
and taxonomy of Fungi I mperfecti.) 
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Hardison, Dr. John R., Assistant in Forage Crops Investigations, Ken- 
tucky Agricultural Experiment Station, Lexington, Ky. (Forage crops 
diseases.) 

Harper, Dr. R(obert) A(lmer), Route 5, Bedford, Va. (Cytology of 
fungi.) 

Harrar, Dr. J. George, Director for Agriculture, Rockefeller Foundation, 
Viena 26, Mexico City, D. F., Mexico. (Plant pathology, mycology.) 

Harrison, K(enneth) A(rchibald), Assistant Plant Pathologist, Division 
of Botany, Laboratory of Plant Pathology, Kentville, Nova Scotia. 
(Agaricales.) Major, Royal Canadian Artillery. 

Harvey, Dr. J(ames) V(ernon), San Bernardino Junior College, Botany 
Department, San Bernardino, Calif. (Water molds; soil fungi.) 

Haskins, Major R(eginald) H (inton), Canadian Active Army, Ex- 
Demonstrator, Department of Botany, University of Western Ontario, 
London, Canada; 139 Copeland St., North Bay, Ontario, Canada. 
(Phycomycetes; Chy tridiales.) 

Hatch, Dr. W(inslow) R(oper), Head, Department of Botany, Washington 
State College, Pullman, Wash. (Sexuality in Phycomycetes.) 

Heard, F(rederick) D(e Forest), Head, Department of Plant Pathology, 
Washington State College, Pullman, Wash. (Pathology; physiology.) 

Henry, Dr. L(eRoy) K(ershaw), Assistant Curator of Botany, Carnegie 
Museum, Pittsburgh, Pa. (Taxonomy of Polyporaceae and Agarica- 
ceae.) 

Hesler, Dr. L(exemuel) R(ay), Professor and Head, Department of 
Botany, University of Tennessee, Knoxville, Tenn. (Taxonomy of Agari- 
caceae.) 

Hesseltine, C(lifford) W(illiam), Research Assistant, Botany Depart- 
ment, University of Wisconsin, Madison 6, Wis. 

Hilborn, Dr. M(erle) T(yson), Assistant Plant Pathologist, Agricultural 
Experiment Station, Orono, Maine, (Forest pathology.) 

Hillegas, Dr. Arthur B(urdette), Scientific Staff, Division of War Re- 
search, Columbia University, New York. Dermatophytosis Project, 
Station Hospital, Fort Penning, Ga. (Phycomycetes; fungi pathogenic 
for man; cytology.) 

Hirschhorn, Dr. Elsa, Department of Plant Pathology and Botany, Univer- 
. Mty Farm, St. Paul, Minn. 

Honey, Dr. Edwin E(arl), Division of Mycology and Disease Survey, 
»U. S. Department of Agriculture, Department of Plant Pathology, Horti- 
cultural Building, University of Wisconsin, Madison 6, Wis. (Disco- 
mycetes.) 

Hopkins, Dr. J(oseph) G(ardner), Professor of Dermatology, College of 
Physicians and Surgeons, 630 West 168th St., New York City. (Fungi 
pathogenic for man.) 

Hotson, Hugh H(owison), 3949 15th Ave., N.E., Seattle 5, Wash. (My- 
cology.) Captain in active army service. 

House, Homer Doliver, New York State Botanist, New York State Mu- 
seum, Albany, N. Y. (Taxonomy and comparative morphology.) 

Howard, Dr. Frank L(eslie), Plant Pathologist, Agricultural Experiment 
Station and Associate Professor of Botany, Rhode Island State College^ 
Kingston, R. I. (Organic fungicides; chemotherapy.) 
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Howard, Dr. Grace Elizabeth, Associate Professor of Botany and As- 
sistant Curator of Herbarium, Department of Botany, Wellesley College, 
Wellesley, Mass. (Taxonomy and comparative morphology.) 

Howell, Dr. Arden, Jr., U. S. Public Health Service, Venereal Disease 
Research Laboratory, U. S. Marine Hospital, Stapleton, Staten Iskifid, 
N. Y. (Medical mycology.) 

Hunt, N(icholas) Rex, Pathologist, 933 N. Kenmore St., Arlington, Va. 
(Foreign plant diseases.) 

Jackson, Henry A(lexander) C(armichael), 35 Campbell Ave., Montreal 
West, Quebec, Canada; summer address: R.R. No. 1, St. Auhert, Co. 
V Islet, Quebec, Canada. 

Jackson, Dr. Herbert S(pencer), Professor of Mycology and Head, 
Department of Botany, University of Toronto, Toronto, Ontario, Canada. 
(Taxonomy and comparative morphology," especially of Uredinales and 
Thelephoraceae.) 

Jacques, Dr. J(oseph) Emile, Plant Pathologist, Montreal Botanical Gar- 
den, Montreal, Canada. (Dematiaceae; Phragmosporae.) 

Jenkins, Dr. Anna E(liza), Associate Mycologist, Mycology and Disease 
Survey, U. S. Department of Agriculture, Plant Industry Station, Belts- 
ville, Md. (Taxonomy; Myriangiales; Exoascaeeae.) 

Jennings, Dr. O(tto) E(mery), Head, Department of Biology, University 
of Pittsburgh; Curator of Botany, Carnegie Museum, Pittsburgh, Pa, 
(Systematic, ecological and paleontological botany.) 

Johnson, Dr. A(aron) G(uy), Plant Pathologist, U. S. Department of 
Agriculture, Bureau of Plant Industry Station, BeltsviUe, Md. (Dis- 
eases of cereals.) 

Johnson, Howard W., Plant Pathologist, Division of Forage Crops and 
Diseases, Plant Industry Station, BeltsviUe, Md. (Forage crops dis- 
eases.) 

Jones, Dr. Fred R(euel), Senior Plant Pathologist, U. S. Department of 
Agriculture, Horticultural Building, University of Wisconsin, Madison, 
Wis. (Diseases of alfalfa and some other forage leguminous plants.) 

Jones, Mrs. Joyce Hedrick, Assistant Curator, University Herbarium, 
Museums Building, University of Michigan, Ann Arbor, Mich. (Lichen- 
ology.) 

Jones, Richard C., Teaching Fellow, Botany Department, State College 
of Washington, Box 382, Pullman, Wash. (Alternation of generations.) 

Jones, Walter, Assistant Plant Pathologist, Plant Pathology Laboratory, 
Saanichton, British Columbia, Canada. (Plant pathology.) 

Just, Dr. Theo(dor) K(arl), Professor of Biology and Curator of Her- 
baria, University of Notre Dame, Notre Dame, Ind. Librarian, Lloyd 
Library and Museum, Cincinnati, Ohio. Editor of the Midland Nat- 
uralist and Lloydia. (Morphology.) 

Justo-Prats, Ralph, 2426 Fulton St., Berkeley 4, Calif. Lieutenant U. S. 

, Army. 

Kanouse, Dr. Bessie B(ernice), Curator and Assistant to Director, Uni- 
versity Herbarium, University of Michigan; 406 S. 5th Ave., Ann Arbor, 
Mich. (Phycomycetes; Discomycetes.) 

Karling, Dr. J (ohn) S(ibNEY), Professor of Botany, Department of Botany, 
Columbia University, New York City. (Cytology; phylogeny.) 
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Keeping, Dr. (Eleanor) Silver, (nee Dowding), Medical Mycologist, 
Provincial Laboratory^ University of Alberta^ Edmonton, Alberta, Canada. 

Keil, Harry L(ouis), Assistant Research Plant Pathologist, Taft Labora- 
tory, Rhode Island Agricultural Experiment Station, Kingston, R. I. 
(Testing fungicidal value of new organic chemicals.) 

Keitt, Dr. G(eorge) W(annamaker), Professor of Plant Pathology, Horti- 
cultural Building, University of Wisconsin, Madison, Wis. (Plant pa- 
thology; fruit diseases; parasitism.) 

Kern, Dr. Frank D(unn), Head, Department of Botany and Dean, Gradu- 
ate School, The Pennsylvania State College, State College, Pa. (Uredi- 
nales.) 

Kevorkian, Dr. Arthur G(eorge), Director, Servicio Technico, Agricola 
de Nicaragua, Apartado 11, Bluefields, Nicaragua. 

Kienholz, Jesse R., x^ssociate Pathologist, U. S. Department of Agri- 
culture, U. S. Fruit Disease Laboratory, Hood River, Ore. (Fruit 
diseases.) 

*Knauz, Marie (Bertha), High School Teacher of Biology, 1217 Trevanion 
St. {18), Pittsburgh, Pa. (Taxonomy of the Rhodosporae.) 

Kolk, Dr. Laura A(lma), i\ssistant Professor, Biology Department, Brook- 
lyn College, Brooklyn, N. V. (Smuts.) 

Kopf, Kenneth, Geneticist, Hawaiian Pineapple Co., Ltd., Honolulu 1, 
T. H. (Phytogenetics and economic phytopathology.) 

Lally, John i\(NTHONY), 116 Hendrick St., Providence, R. 1. 

Lambert, Dr. Edmund B., Pathologist, Bureau of Plant Industry, U. S. 
Department of Agriculture, Washington, D. C. (Mushroom culture and 
diseases.) 

Ledingham, G(eorge) A(leck), Mycologist, Division of Applied Biology, 
National Research Council, Ottawa, Ontario, Canada. (Cytology and 
morphology of Phycomycetes; industrial microbiology.) 

Lefebvre, C(amille) L(eon), Plant Pathologist, Division of Forage Crops 
and Diseases, Plant Industry Station, Beltsville, Md. (Diseases of 
forage crops.) 

Leuchs, Miss Augusta V(ictoria) H(arriet) A(ntonia), Instructor in 
Botany, Wheaton College, Norton, Mass. (Sexuality in aquatic Phyco- 
mycetes.) 

Levine, Dr. Michael, Biologist, Laboratory Division, Assistant Director, 
Montefiore Hospital; 3411 Steuben Ave., New York 67, N. Y. (Plant 
and animal tumors.) 

Lewis, Dr. George M., Assistant Professor of Clinical Medicine, Cornell 
University Medical School, 121 East 60th St., New York City. (Medical 
mycology.) 

Limber, Donald P., 3 Mayfair Road, Morris Plains, N. J. 

Linder, Dr. David H(unt), Lecturer in Botany and Curator, Farlow 
Herbarium and Library, Harvard University, 20 Divinity Ave., Cam- 
bridge, Mass. (Hyphomycetes, Basidiomycetes, and cytology of fungi.) 

‘‘"^Linford, Dr. M(aurice) B(lood), Plant Pathologist, Pineapple Research 
Institute of Hawaii, P. 0. Box 3166, Honolulu 2, T. H. 

Lockwood, Dr. Lewis B(yford), Microbiologist, Northern Regional Re- 
search Laboratory, Bureau of Agricultural and Industrial Chemistry, 
Peoria, III. (Physiology of bacteria and fungi; fermentation.) 
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Lohman, Dr. M(arion) L(ee), Sugar Field Station, Box 213 C, R, R, 6, 
Meridian, Miss. (Life histories of Ascomycetes.) 

Long, Dr. W(illiam) H(enry), Box 1478, Albuquerque, N. M. (Forest 
pathology; Gasteromycetes ; Uredinales.) 

Lowe, Dr. Josiah L(incoln), Assistant Professor, Department of Forest 
Botany and Pathology, New York State College of Forestry, Syracuse 
University, Syracuse, N. Y. (Lichens; Polyporaceae.) 

Lutjeharms, Dr. W. J., Professor of Botany, University College of the 

O. F. S., Bloemfontein, South Africa. (Hyphomycetes; soil fungi; physi- 
ology.) 

Luttrell, Dr. Everett S(TANLEy), Associate Botanist, Department of 
Botany, Georgia Agricultural Experiment Station, Experiment, Ga. 
(Morpholog)^ and development of fungi.) 

McColloch, Lacy P(orter), Assistant Pathologist, Division of Fruit and 
Vegetable Crops and Diseases, Plant Industry Station, Beltsville, Md. 
(Diseases of fruits and vegetables on the market.) 

McCormick, Dr. Florence A., Plant Pathologist, 161 Mansfield St., New 
Haven, Conn. (Pathology.) 

McCrea, Dr. Adelia, Route 1, Roscommon, Mich. 

McDonough, Dr. E(ugene) S(towell), Associate Professor of Botany, 
Department of Biology, Marquette University, 1217 W. Wisconsin Ave., 
Milwaukee, Wis. (Cytology, host-parasite relations and genetics of 
fungi.) 

McFarland, Dr. Frank T(heodore), Research Professor of Botany and 
Curator of Herbarium, Department of Botany, University of Kentucky, 
Lexington, Ky. (Taxonomy of Hypocreales, vascular flora of Ken- 
tucky.) 

McGuire, Dr. J. M., Mycologist, Biological Division, The Lilly Research 
Laboratories, Indianapolis, Ind. 

McKenzie, Dr. Malcolm A(rthur), Research Professor of Botany, Clark 
Hall, Massachusetts State College, Amherst, Mass. (Forest pathology.) 
Maceo, Mrs. Josepha Velazquez, University of Puerto Rico, Rio Piedras, 

P. R. 

Macrae, Dr. Ruth, Assistant Plant Pathologist, Division of Botany and 
Plant Pathology, Central Experimental Farm, Ottawa, Ontario, Canada. 
(Wood-destroying Hymenoniycetes.) 

**Mains, Dr. E(dwin) B (utter worth), Professor of Botany and Director 
of University Herbarium, Museums Building, University of Michigan, 
Ann Arbor, Mich. {Uredinales, Cor dy ceps, Hydnaceae.) 

Maneval, Dr. W(illis) E(dgar), Associate Professor of Botany, Univer- 
sity of Missouri; 305 Westmount Ave., Columbia, Mo. (Plant pathology 
and mycology.) 

Marshall, Dr. Rush P(orter), Pathologist, Forest Pathology, U, S. 
Department of Agriculture, and Research Associate, Department of 
Botany, Yale University, Marsh Hall, 360 Prospect St., New Haven, 
Conn. (Shade tree diseases.) 

Martin, Dr, Ella May, Biology Department, Hood College, Frederick, Md. 
Martin, G(eorge) W(illard), Professor of Botany, University of 

Iowa; Box 326, Iowa City, Iowa. On leave of absence. Chief, Biologi- 
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cal Laboratory, Engineering Division, Jeffersonville Quartermaster 
Depot, Jeffersonville, Ind. (Taxonomy; Myxomycetes; Heterobasidi- 
omycetes.) 

Mason, Dr. E. W., Mycologist, Imperial Institute of Mycology, Ferry Lane, 
Kew, Surrey, England. (Pyrenomycetes.) 

Massey, Dr. L(ouis) M., Professor and Head, Department of Plant Pathol- 
ogy, New York State College of Agriculture, Cornell University, Ithaca, 
N. Y. (Taxonomy; physiology.) 

Matthews, Dr. Velma D(are), Professor of Biology, Coker College, Harts- 
ville, S. C. (Phycomycetes.) 

May, Dr. Curtis, Senior Pathologist, U. S. Department of Agriculture, 
8 Whippany Road, Morristown, N. J. 

Meinecke, Dr. E(milio) P(epe), Principal Pathologist, U. S. Department 
of Agriculture, Forest Service. Retired. 446 Phelan Building, San 
Francisco, Calif. (Forest pathology.) 

Miller, Dr. Joseph A(ustin), 364 Prospect St., South Orange, N. J. 

Miller, Mrs. J. D., Assistant in Mycology Herbarium, Life Sciences 
Building, University of California, Berkeley, Calif. (Agaricaceae.) 

Miller, Dr. Julian H(owell), Professor, Department of Plant Breeding 
and Plant Pathology, University of Georgia, Athens, Ga. (Pyrenomy- 
cetes; especially Sphaeriales.) 

Miller, Dr. L(ee) W(allace), Associate Professor of Biology, Illinois State 
Normal University, Normal, III. (Hydnaceae.) 

Miller, Pierre A(lphonse), Associate Professor of Plant Pathology and 
Associate Plant Pathologist in Experiment Station, 146 Physics-Biology 
Building, University of California, Los Angeles Z4, Calif. (Erysipha- 
ceae; diseases of subtropical and ornamental plants.) 

Mix, Dr. A(rthur) J (ackson), Chairman, Department of Botany, University 
of Kansas, Lawrence, Kans. (Taphrinales; physiology of fungi.) 

Montgomery, Dr. Royal M(ortimer), Associate Dermatologist, St. 
Lukes Hospital, New York Post-Graduate Hospital and Medical 
School, and in charge of Department of Mycology, 57 West 57th St., 
New York City. (Mycoses of skin.) 

Moore, Dr. George T., Director, Missouri Botanical Garden, St. Louis, Mo. 

Moore, Dr. Morris, Mycologist and Research Dermatologist, Barnard 
Free Skin and Cancer Hospital, Washington and Theresa Aves., St. Louis, 
Mo. (Medical mycology.) 

Morrow, Dr. Marie Betzner, Assistant Professor, Botany and Bacteri- 
ology, The University of Texas, University Station, Austin, Texas. 
(Soil fungi; molds in the etiology of respiratory allergic diseases.) 

Morse, Miss Elizabeth E(aton), Research worker with Pacific Coast 
fungi at University of California, Life Sciences Building, Berkeley, Calif. 
(Taxonomy of Gasteromycetes.) 

Moss, Dr. E(zra) H(enry), Professor of Botany, University of Alberta, 
Edmonton, Alberta, Canada, (Uredinales.) 

Mounce, Dr. Irene, Associate Plant Pathologist, Dominion Laboratory of 
Plant Pathology, Saanichton, British Columbia, Canada. (Wood-de- 
stroying fungi; sexuality.) 
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Mrak, Emil M., Assistant Professor in Fruit Technology and Associate 
Mycologist in the Experiment Station, 339 Hilgard Hall, University of 
California, Berkeley, Calif, (Yeasts and closely related fungi.) 

Muller, Dr. Albert S., Director, Escuela Nacional de Agricnltura, Bar- 
cena. Villa Nueva, Guatemala, (Mycology and plant pathology.) 

Mundkur, Dr. B (halchendra) B., Associate Mycologist, hnperial AgrU 
cultural Research Institute, New Delhi, India, (Smuts; virus diseases 
of the potato; mycological literature.) 

Nauss, Ruth N. (Mrs. Ralph W,), 31 Pondfield Road Bronxmlle 8, 
N. Y, (Myxomycetes.) 

Nickerson, Walter J(ohn), Jr., x4ssistant Professor and Head of Botany 
Department, Wheaton College, Norton, Mass, On leave of absence. 
(Physiology of fungi; ph^^siology of sex in fungi; taxonomy and physi- 
ology of yeast.) 2nd Lt., Sn. C. Attached to Physiological Test Sec- 
tion, Air Corps. 

Niederhauser, John S., Instructor, Department of Plant Pathology, Cornell 
University, Ithaca, N. F. 

Nobles, Dr. Mildred K(atherine), Junior Plant Pathologist, Division of 
Botany and Plant Pathology, Central Experimental Farm, Ottawa, On- 
tario, Canada, (Cultural studies of wood-rotting fungi.) 

Noecker, Norbert L(lewellyn), Assistant Professor of Biology, Univer- 
sity of Notre Dame, Box 126, Notre Dame, Ind, (Nutrition of fungi; 
vitamins.) 

Ochoa, Dr. A. Gonzalez, Lah oratorio de Micologia, Instituto de Salubridad 
y Enfermedades Tropicales, Mexico, D, F. 

Olive, Dr. Lindsay S(hepherd), Instructor, Botany Department, University 
of North Carolina, Chapel Hill, N, C, 

Orton, Dr. Clayton Roberts, Dean, College of Agriculture, Forestry and 
Home Economics, and Director, West Virginia Agricultural Experiment 
Station, West Virginia University, Morgantown, W, Va. (Comparative 
morphology; Uredinales, Dothideales, Sphaeriales.) 

Overholts, Dr. L(ee) O(ras), Professor of Botany, Pennsylvania State 
College, State College, Pa, (Taxonomy of higher fungi; forest pa- 
thology.) 

Pady, Dr. S(tuart) M(cGregor), Professor of Biology, Department of 
Biology, Ottawa University, Ottawa, Kans. (Uredinales; cytology of 
fungi.) 

Parker, Dr. Basil W(aldo), Instructor in Biology, Lehigh University, 
Bethlehem, Pa. (Ascomycetes; microorganisms in the upper air.) 

Parker, Dr. Charles S(tewart), Head, Botany Department, Howard 
University, 321 11th St., N.E., Washington, D, C. (Taxonomy; Basidio- 
mycetes.) 

Parks, Harold E,, Associate Curator, Herbarium, University of California, 
Spruce Cove, Trinidad, Calif . (Hypogaeous and parasitic fungi.) 

Petersen, Miss Grace A(gnes), Chairman, Department of Natural His- 
tory, Brooklyn Institute of Arts and Sciences, 8511 110th St., Rich- 
mond Hill 18, N, Y, (Lichens.) 

Petty, Milton A(ndrew), Jr., Instructor in Plant Pathology and x^ssistant 
Plant Pathologist, University of Maryland and Maryland Experiment 
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Station, Department of Botany, University of Maryland, College Park, 
Md. (Diseases of soybeans, cereals and potatoes; genetics and tax- 
onomy of fungi.) 

Phaff, Herman Jan, Associate in the Experiment Station, 33P Hilgard 
Hall, University of California, Berkeley, Calif, 

Plakidas, Dr. A(ntonios) G(eorge), Plant Pathologist and Lecturer in 
Plant Pathology, Louisiana State University, Baton Rouge, La. (Dis- 
eases of small fruits, pear, and ornamental plants.) 

Plunkett, Orda A(llen), Associate Professor of Botany, University of 
California at Los Angeles, 405 Hilgard Ave., Los Angeles, Calif. (My- 
cology; plant pathology; medical mycology.) 

PoMERLEAU, Dr. Ren^:, Forest Pathologist, 241 Chemin St. Louis, Quebec 
City, Canada. (Cytology, Pyrenomycetes and Uredinales.) 

Poole, Dr. R(obert) F(ranklin), President of Clemson Agricultural 
College, Clemson, S. C, (Phytopathology, cytology, taxonomy, mor- 
phology.) 

Pope, Dr. Seth, Assistant Plant Pathologist, Plant Industry Station, Belts- 
ville, Md. (Cotton investigation.) 

Porter, Dr. Charles L(yman), Professor of Botany, Purdue University; 
924 N. Main St., West Lafayette, Ind. (Plant pathology.) 

Pound, Dr. Roscoe, LTniversity Professor, Langdell Hall, Harvard Univer- 
sity, Cambridge, Mass. 

PovAH, Dr. Alfred H., Teacher of Science, Edwin Denby High School; 
143 Elmhurst Ave., Detroit, Mich. 

Presley, John T(homas), Plant Pathologist, P. 0. Box 1708, Salinas, Calif. 
(Diseases of Guayule.) 

Prince, Alton E(rnest), Assistant Professor in Botany, Department of 
Botany and Bacteriology, Clemson Agricultural College, Clemson, S. C. 
(Gymnosporangium, rusts, Erysiphaceae.) 

Raper, Dr. Kenneth B., Senior Microbiologist, Northern Regional Research 
Laboratory, U. S. Department of Agriculture, Peoria, III. (Fermentative 
molds; Myxomycetes.) 

Ray, W(illiam) W(infield), Assistant Professor of Botany and Plant 
Pathology, Oklahoma A. and M. College, Stillwater, Okla. (General 
mycology; Taphrinales; diseases of cotton.) 

Rea, Paul M(arshall), Museum Director. Retired. 436 East Padre St., 
Santa Barbara, Calif. (Fungi, especially of Southern California.) 

Reed, Dr. George M., Pathologist, Brooklyn Botanic Garden, Brooklyn, 
N. Y. (Cereal smuts, environmental factors and host infection, genet- 
ics of resistance.) 

*Reese, E(lwyn) T(homas), Knaust Bros. Mushroom Co. Laboratory, West 
Camp, N. Y. 

Rhoads, Dr. Arthur S(tevens), Plant Pathologist, Box 782, Cocoa, Fla. 
(Diseases of citrus and woody plants in general.) 

Rice, Dr. Mabel A(gnes), Professor of Biology, Wheelock College, Boston, 
Mass. (Cytology of the Uredinales.) 

Roberts, Dr. Catherine, Division of Plant Pathology, University of Cali- 
fornia, Berkeley 4, Calif. (Yeasts and yeast-like fungi, variation in 
fungi.) 
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Roberts, John Maurice, Supervisor of Operations (Bacteriologist), B/o- 
logics Products Laboratory, U, S. Army Medical Department, DeWitt 
Road, Lansing, Mich, (Cytology of the Chytridiales.) 

Roberts, Dr. J ohn W (illiam) , Principal Pathologist, Division of Vegetable 
Crops and Diseases, Plant Industry Station, Beltsville, Md, (Fruit 
diseases.) 

Rogers, Dr. Donald P(hilip), Associate Professor of Biology, American 
International College, Springfield 9, Mass, (Cytology, comparative 
morphology, and taxonomy of the lower Basidiomycetes.) 

Rosen, H(arry) R(oberts), Professor of Plant Pathology and Plant 
Pathologist, Agricultural Experiment Station, University of Arkansas, 
Fayetteville, Ark. (Pathology of cereal crops, roses, etc.) 

Roth, Lewis F(ranklin), Instructor of Plant Pathology and Botany, 
Department of Botany, Oregon State College, Corvallis, Ore. (Soil fungi.) 

Routien, John B., Montezuma, Ind. (Taxonomic mycology; mycorrhizae.) 
Corporal, Medical Department, A. U. S. 

Rudolph, Dr. Bert A., Associate Plant Pathologist in Charge, University 
of California Deciduous Fruit Station, Route 1, Box 9Z, San Jose, Calif. 
(Plant pathology.) 

Ruehle, Dr. Geo(rge) D(ewey), Plant Pathologist and Vice-Director-in- 
Charge, Subtropical Experiment Station, Homestead, Fla. (Plant pa- 
thology.) 

Rusden, Dr. Philip L., 206 Federal Building, Central Sq., Cambridge, Mass, 
(Cytology ; Phycomycetes; Gasteromycetes.) 

Ryan, Sister Mary Hilaire, O.P., Ph.D., Associate Professor of Biology, 
Rosary College, River Forest, III. (Fungi.) 

Santacroce, Nunzio George, Forest Home Drive, Ithaca, N. Y. Private, 
Service Bty. 

Saville, D(ouglas) B. O., Junior Plant Pathologist, Division of Botany and 
Plant Pathology, Central Experimental Farm, Ottawa, Ontario, Canada, 
(Taxonomic plant pathology; cytolog)^ of fungi.) 

Schaffer, Major Nathan, La Garde General Hospital, New Orleans, La, 
(Systemic fungus infection.) Medical Corps. 

ScHNEiDERMAN, Benj., Chief Chemist, Biological Group, Centro Research 
Laboratories, Inc., 855 Meeker Ave., Brooklyn 22, N. Y. 

Scully, Dr. Francis J., 904 Medical Arts Building, Hot Springs, Ark. 
(Amateur interest in taxonomic botany.) 

Seaver, Miss Bernice, Marion, N. C. 

Seaver, Dr. Fred J (ay), Head Curator, The New York Botanical Garden, 
Bronx Park, N. Y. (Pezizales; taxonomy.) 

Seeler, Edgar V., Honorary Research Associate in Mycology, Farlow 
AUtrhvivmm, 20 Divinity Ave., Cambridge, Mass. 

Shanor, Dr. Leland, Research Mycologist, National Defense Research 
Committee, Tropical Deterioration Project, George Washington Univer- 
sity, 720 20th St., N.W., Washington 6, D. C. On leave of absence 
from the University of Illinois. (Aquatic Phycomycetes; plant disease 
fungi, fungal deterioration of textiles and cordage.) 

Shear, Dr. C(ornelius) L(ott), Collaborator, U. S. Department of Agri- 
Plant Industry Station, Beltsville, Md. (Taxonomy of Pyreno- 
:'''mycetes.)',' ■ ■ ■ ■ ■ ■ ■ 
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Sherbakoff, Dr. C(onstantine) D., Plant Pathologist, Agricultural Ex- 
periment Station^ University of Tennessee, Knoxville, Venn. (Diseases 
of wheat, cotton, red clover, tomatoes, strawberries; the genus Fusa- 
rium.) 

Shimp, Mrs. H(elene Nussle), 3943 St. Clair Ave., Detroit 14, Mich. 
(Edible fungi.) 

Shoup, Dr. C(harles) S(amuel), Associate Professor of Biology, Box 77 , 
Department of Biology, Vanderbilt University, Nashville, Tenn. (Respi- 
ration; oxidations.) 

SiNDEN, Dr. James W., Associate Professor, Department of Botany, Penn- 
sylvania State College, State College, Pa. (Commercial mushrooms; 
physiology of fungi.) 

Singer, Dr. Rolf, Research Associate, Harvard University, Farlow Her- 
barium, 20 Divinity Ave., Cambridge, Mass. (Taxonomy of the Agari- 
cales.) 

Sleeth, Dr. Bailey, Plant Pathologist, Bureau of Plant Industry, P. 0. 
Box 1708, Salinas, Calif. (Forest and Guayule pathology.) 

Slipp, Albert W(iswell), Research Associate, School of Forestry, Univer- 
sity of Idaho, Moscow, Idaho. (Ecology of forest fungi.) 

Smart, Dr. Robert F(orte), Professor, Department of Biology, Richmond, 
Va. (Physiology of Myxomycetes; cytology of Ascomycetes.) 

Smith, Lt. Albert G(regory), Materials Laboratory, Engineering Division, 
Wright Field, Dayton, Ohio. Army Air Corps. 

Smith, Dr. Alexander H., Associate Curator, of Fungi, Herbarium, Mu- 
seums Building, University of Michigan, Ann Arbor, Mich. (Cytology 
and taxonomy of Agaricaceae.) 

Snell, Dr. Walter H(enry), Stephen T. Olney Professor of Botany and 
Chairman, Botany Department, Brown University, Providence 12, R. I. 
(Taxonomy of Boletaceae and pileate Hydnaceae.) 

Snyder, Dr. William C., Associate Professor of Plant Pathology, 107 
Hilgard Hall, University of California, Berkeley, Calif. (Taxonomy of 
Fusarium; vegetable pathology.) 

Solheim, Dr. W(ilhelm) G(erhard), Professor of Botany and Head, 
Department of Botany, University of Wyoming, Laramie, Wyo. (Rocky 
f Mountain fungi; Hyphomycetes.) 

Sparrow, Dr. Frederick K(roeber), Jr., Department of Botany, Univer- 
sity of Michigan, Ann Arbor, Mich. (Comparative morphology; biol- 
ogy; distribution of aquatic Phycomycetes.) 

Sprague, Dr. Roderick, Plant Pathologist, U. S. Department of Agricul- 
ture, Northern Great Plains Field Station, Mandan, N. D. (Fungi 
Imperfect! on Gramineae.) 

Springer, Dr. Martha E(dith), Instructor of Botany, Indiana University, 
Bloomington, Ind. (Aquatic Phycomycetes.) 

Stakman, Dr. E(lvin) C., Professor and Chief of Division of Plant Pa- 
thology and Botany, University of Minnesota, and Agent, U. S. De- 
partment of Agriculture, University Farm, St. Paul, Minn. (Plant 
pathology; mycology.) 

Stevens, Neil E(verett), Department of Botany, University of Illinois, 
Urbana, III. 
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Stevens, Dr. Russell B(radford), Assistant Professor of 'Biology, Depart- 
ment of Biology, Birmingham- Southern College, Birmingham, Ala. On 
leave of absence. (Mycology, lichens.) Lieutenant, Sanitary Corps. 

Stevenson, John A(lbert), Senior Mycologist in Charge, Mycological 
Collections, Bureau of Plant Industr^^; 4113 Emery PL N,W., 
ington 16, D. C. (Taxonomy.) 

Stifler, Mrs. Cloyd Burnley (Mrs. James M.), 315 16th St., Bradenton, 
Fla. 

Stouffer, David J(ames), Forest Ranger, Corona, N. M. 

Strong, Mrs. Miriam C., Research Assistant in Plant Pathology, Depart- 
ment of Botany, Michigan State College; 1213 N. Walnut St., Lansing, 
Mich. (Fiisaria and tomato diseases.) 

Stuntz, D(aniel) E(lliot), Instructor in Botany, Department of Botany, 
University of Washington, Seattle, Wash. (Agaricaceae.) 

SuMSTiNE, Dr. David R., Honorary Associate in Botany, Carnegie Museum; 
King Edward Apt., Pittsburgh 13, Pa. (Taxonomy; Hyphomycetes.) 

Swartz, Dr. Delbert, Associate Professor of Botany, University of Arkan- 
sas, Box 93, University Station, Fayetteville, Ark. (Comparative mor- 
phology of Lycoperdaceae.) 

Swartz, Dr. Jacob Hyams, Assistant Professor of Dermatology, Harvard 
Medical School, 371 Commonwealth Ave., Boston, Mass. (Medical 
mycology and dermatology.) 

Sweet, Dr. Herman R., Assistant Professor in Biology, Tufts College; 
155 Lincoln Road, Medford 55, Mass. 

Tehon, Dr. Leo R(oy), Botanist and Head of Section of Applied Botany 
and Plant Pathology, Illinois State Natural History Survey, 337 Natural 
Resources Building, Urbana, III. (Taxonomy; Hypodermataceae; fun- 
gus flora of Illinois.) 

Tervet, Ian W., Department of Plant Pathology, University Farm, St. Paul, 
Minn. 

Teter, Harold E., Teacher of Biology, Mackenzie High School, Detroit; 
Route 1, Box 66, Northville, Mich. 

Thirumalachar, M(andayam) J(eersannidhi), Lecturer in Botany, Cen- 
tral College, Bangalore, 20th. V Main Road, Malleswaram, Bangalore, 
India. 

Thom, Dr. Charles, U. S, Department of Agriculture. Retired. Port 
Jefferson, L. I., N. Y. (Taxonomy and ph^^siology of saprophytic 
molds.) 

Thompson, Dr. George E(dward), Associate Professor in Plant Pathology, 
College of Agriculture, University of Georgia, Athens, Ga. (Forest 
pathology; general mycology.) 

Thurston, Dr, H. W., Department of Botany, Pennsylvania State College, 
State College, Pa. 

Tiffney, Dr. Wesley N., American International College, Springfield, Mass. 
(Phycomycetes.) 

Torrey, G(eorge) Safford, Professor of Botany, University of Connecti- 
cut; R. F. D. 2, Storrs, Conn. (Intestinal fungi of Arthropods.) 

Tucker, Dr. C(larence) M(itchell), Chairman, Department of Botany, 
University of Missouri, 100 Lefevre Hall, Columbia, Mo. (Phycomy- 
cetes; plant pathology.) 
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Tullis, Dr. Edgar C., Pathologist, U. S. Department of Agriculture, 
Cereal Crops and Diseases, P. 0. Box 2967, Beaumont, Texas. (Rice 
disease.) 

Umanzio, Carl B(eeman), Assistant Professor of Bacteriology, 77 Ramshead 
Road, Medford, Mass. (Medical mycology.) 

Vanterpool, T(homas) C(lifford), Professor of Plant Pathology, Depart’^ 
ment of Biology, University of Saskatchewan, Saskatoon, Saskatchewan, 
Canada. (Root rots of cereals, particularly those caused by Pythium; 
flax diseases.) 

Vermillion, M(onroe) T(homas), Instructor in Botany, Ohio University; 
Earich Road, R. D. 3, Athens, Ohio. 

Waksman, Dr. Selman A., Professor and Head, Department of Soil Micro- 
biology, New Jersey Agricultural Experiment Station, Rutgers University, 
New Brunswick, N. J. (Soil mycology; Actinomycetes; physiology of 
fungi; production of antibiotic substances by microorganisms.) 

Walker, Dr. A(nson) R(obertson), Professor of Plant Pathology, Depart- 
ment of Botany, University of Western Ontario, London, Ontario, Canada. 
(Comparative morphology.) 

Walker, Dr. Leva B(elle), Associate Professor of Botany, University of 
Nebraska, Lincoln 8, Nebr. (Morphology.) 

Walters, Maurice B,, 14556 Superior Road, Cleveland Heights, Ohio. 

Waterman, Dr. xYlma M(ay), Assistant Pathologist, U. S. Department of 
Agriculture, 360 Prospect St., New Haven, Conn. (Diseases of shade 
and ornamental trees.) 

Waterston, J. M., Plant Pathologist, Department of Agriculture, Agrictd- 
tural Station, Paget East, Bermuda. (Mycology; plant pathology.) 

Weber, Dr. George F (rederick). Professor of Plant Pathology, University 
of Florida, Gainesville, Fla. (Parasitic fungi; taxonomy.) 

Wehmeyer, Dr. Lewis E(dgar), Associate Professor, Department of 
Botany, University of Michigan; 381 Orchard Hill Dr., Ann Arbor, 
Mich. (Pyrenomycetes.) 

Weidman, Dr, Fred(erxgk) D(eForest), Medical Laboratories, University 
of Pennsylvania, 36th St. and Hamilton Walk, Philadelphia, Pa. (Medi- 
cal mycology and dermatology.) 

Welch, Dr. Donald Stuart, Professor in Plant Pathology, New York 
State College of Agriculture, Cornell University, Ithaca, N. Y. (Taxon- 
omy of Pyrenomycetes and Polyporaceae; forest pathology.) 

Wellman, Dr. F(rederick) L(ovejoy), 10108 Pierce Drive, Silver Spring, 
Md. (Physiology; morphology; variability; parasitism.) 

Wernham, Dr. Clif(ford) CinKm . Es ), Department of Botany, Pennsylvania 
State College, State College, Pa. (Genetics and physiology.) 

West, Erdman, Mycologist in charge of Herbarium, Florida Agricultural 
Experiment Station, Gainesville, Fla. (Taxonomy of Florida fungi; 
timber decaying fungi; Myxomycetes; rusts; Sclerotium Rolfsii; Florida 
plants.) 

**Weston, Dr. William H., Jr., Professor of Cryptogamic Botany, Harvard 
AJ my Qxsity, Biological Laboratories, 16 Divinity Ave., Cambridge 38, 
Mass. (Phycomycetes; scientific interest and economic importance of 
fungi.) 
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Whelden, Dr. R(oy) M (axfield), Harvard University, Biological Labora- 
tories, Divmity Ave., Cambridge, Mass, (Cytology; radiation effects.) 

Whetzel, Prof, H(erbert) H(ice), Professor of Plant Pathology, Corwe// 
Lhiiversity, Plant Science Building, Ithaca, N. Y. (Taxonomy and 
morphology of Sclerotiniaceae.) 

Whiffen, Alma J., Research Laboratories, Upjohn Company, Kalamazoo, 
Mich. (Phycomycetes; penicillin.) 

White, Dr. W. Lawrence, Research Associate in Chemical Warfare, 
Chemical Warfare Service Development Laboratory, Massachusetts 
Institute of Technology; Farlow Herbarium, Harvard University, Cam- 
bridge, Mass. (Mold'proofing military equipment for use in tropics.) 

Wolf, Dr. Frederick A., Professor of Botany, Duke University, Durham, 
N. C. (Morphoiog 3 G taxonomy.) 

Wolf, Dr. Fred(erick) T(aylor), Assistant Professor of Botany, Depart- 
ment of Biology, Vanderbilt University , Nashville, Tenn. On leave of 
absence. (Phycomycetes.) 

Wolff, Miss Emily T(ower), Research Botanist, American Cyanamid Co., 
Stamford, Conn. (Commercial problems involving plant materials, re- 
ferred to microscopy laboratory.) 

WooLLiAMs, G(eorge) E(wart), Agricultural Scientist, Dominion of Can- 
ada, Department of Agriculture, Dominion Laboratory of Plant Pathol- 
ogy, Summerland, British Columbia, Canada. (Taxonomy; pathology.) 

Wright, C(harles) M(ilton), Research Assistant, Department of Plant 
Pathology, Cornell University, Ithaca, N. Y. 

Yarwood, Dr. Cecil E(dmund), Assistant Professor of Plant Pathology, 
Division of Plant Pathology, University of California, Berkeley, Calif. 
(Powdery mildews; downy mildews.) 

Yaw, Miss Catherine Emily, Research Mycologist, Parke-Davis and Co.; 
427 R. Grand Blvd., Detroit, Mich. 

York, Harlan H(arvey), Professor of Botany, Department of Botany, Uni- 
versity of Pennsylvania, Philadelphia, Pa. (Forest pathology.) 

Zeller, Dr. S(anford) M(yron), Plant Pathologist, Oregon Agricultural 
Experiment Station, Oregon State College, Corvallis, Ore. (Parasitic 
fungi and Gas teromycetes.) 

Z UNO EL, Dr. George L(orenzo Ingram), Assistant Professor of Plant 
Pathology, Extension Division, 203 Botany Building, Pennsylvania State 
College, State College, Pa, (Ustilaginales.) 

Members Deceased 
1943-1944 

Buller, Arthur Henry Reginald 
Burnham, Steward Henry 
Goldsmith, Glenn Waren 
Henrigi, Arthur Trautwein 
Horne, William Titus 
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CONSTITUTION AND BY-LAWS 
Constitution 

Art, 1. Name, The Society shall be known as the Mycological Society of 
America. 

Art, 2, Membership, 

(1) The Society shall consist of members and may include life members, 
patrons, honorary members, and corresponding members. 

(2) Charter membership in the Society shall consist of the persons who, 
after the invitation of the Secretary, joined before or during the formal organi- 
zation of the Society at the Atlantic City meetings in 1932. 

Art. 3. Dues, The dues for regular members shall be five dollars a year. 
Any member may become a life member by paying one hundred dollars in 
one payment, or a patron by paying one thousand dollars, and upon election 
shall have all the privileges of members. Such funds obtained from life mem- 
bers and patrons shall constitute an endowment fund to be used as may be 
decided by the Council for the support of mycological publications or projects. 

Annual dues of five dollars shall include subscription to the official organ 
of the Society, and shall be payable in advance on or before December 20. 
Bills for dues shall be sent to the members in October and it will be necessary 
to discontinue sending the journal to those whose dues have not been paid by 
December 20. 

Art. 4. Membership and Election of Members. 

(1) All persons interested in the study of the fungi shall be eligible to 
membership. 

(2) Members may be elected at any regular meeting of the Society or in 
the interim between meetings may be elected by the Council. Application 
for membership must be endorsed by at least one member of the Society. 

Art. 5, Officers. The officers of the Society shall consist of a President, 
Vice-President, and Secretary-Treasurer, whose duties shall be those usually 
performed by such officers. The President and Vice-President shall serve for 
one year and the Secretary-Treasurer for three years (or until their successors 
are elected). Any vacancies occurring in the interim between elections shall 
be filled by the Council. 

The Council shall consist of the President, Vice-President, Secretary- 
Treasurer, and four Councilors. The Councilors shall be elected, two each 
year, to serve a term of two years. Two of the councilors shall be from east 
of the Mississippi (Minnesota is counted as west of the Mississippi) and two 
west. An individual may not hold two or more positions on the Council at 
one time. 

The Council shall name a Historian to serve for an indeterminate period 
of years. It shall be the duty of the Historian to accumulate and preserve 
facts, papers, photographs, and other materials pertinent to a permanent 
historical record of the Society. The Historian shall not become a member 
of the Council by virtue of his office as Historian. 
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Art. 6, Editors a7id Committees. The editors of the official journal of the 
Society shall be elected by the Council. The President shall appoint all 
temporary committees that are to serve during his administration and shall 
fill all vacancies on standing committees that may occur during his term of 
office. 

Art. 7. Election of Officers. The Secretary-Treasurer shall send to each 
member of the Society in October a ballot for the nomination of officers. If 
any nominations are lacking, the Council shall have power to make them. 
The three candidates for each office receiving the highest number of nominating 
votes shall be placed upon a final ballot to be sent to each member December 1 . 
Should the nominating votes received by a candidate place him among the 
highest three for more than one office, his name shall appear on the final 
ballot for only the highest office. The offices rank in the order given in 
article 5, Votes shall be mailed to the Secretary-Treasurer and counted by 
the Council. A plurality vote shall elect. 

Art. 8. Meetings. An annual meeting shall be held at such time and place 
each year as the Council may select (usually in connection with the A.A.A.S, 
meetings). An additional meeting for informal discussion and the carrying- 
out of collecting forays shall be held in the summer or autumn at a time to be 
selected by the Council. Additional meetings, including special or local 
meetings for the presentation of papers or the carrying out of forays, may be 
arranged by the Council at its discretion. 

Art. 9. Divisions. Branch organizations or units within the Society known 
as Divisions, may be established on a geographical basis provided formal 
application, setting forth the reasons for the establishment of the Division, is 
made to the parent Society and approved by it. 

Art. 10. Journal. The Society shall adopt or establish a journal which 
shall serve the Society as its official organ primarily for the publication of 
mycological papers by its members, for the publication of abstracts of the 
papers delivered at the annual or other meetings, and for the publication of the 
report of the Auditing Committee or of other reports, announcements, and 
business of the Society. 

Art. 11. Amendments. These articles may be amended by a majority 
vote of the members voting at any regular meeting of the Society, provided 
that suggested amendments have been brought to the attention of the Council 
of the Society in time to be sent to all of the members at least one month 
previous tc the meeting. 

By-Laws 

1. Programs. Programs for annual or other meetings shall be arranged by 
the Council. 

2. M present papers at the annual meeting 

shall submit to the Secretary-Treasurer the substance and conclusions of the 
papers in a clear and concise abstract of not more than 200 words. These 
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shall be due on or before November 15, and the Secretary-Treasurer shall be 
authorized to refuse any received after that date. These abstracts' will be 
edited by the editorial committee of the official journal of the Society for sub- 
sequent publication in that organ. Members are urged not to submit titles 
or abstracts unless they expect to attend the meetings. Except by invitation 
no member shall offer more than two papers at any one meeting, papers of 
joint authorship being attributed to the author reading the paper. 

J. Associates, Students and others not yet members of the Society may 
attend meetings and forays in the status of Associates, provided they are 
recommended to the Council by a member of the Society and pay a fee of one 
dollar. Such Associates, as they are not members, shall not have the privilege 
of voting and shall not receive the official journal of the Society, but shall 
enjoy the other privileges of the meetings and forays including the right to 
present one paper on the program. 

. 4. Auditing. At each annual meeting the active President shall appoint 
an auditing committee to audit the accounts of the Society and of its official 
publication. An audited statement shall be published in the official organ of 
the Society. 

5. Use of the Society's name. Unauthorized use of the name of the Myco- 
logical Society of America for advertising or other business ventures is pro- 
hibited. The circulation of any unauthorized literature shall be taken as 
prima facie evidence of the violation of the intent and purpose expressed in 
this by-law, and the member, after being properly notified, may be expelled 
from the Society by a majority vote of either the Society at its meetings, or by 
a majority vote of the Council. 

6. These rules may he amended by a majority vote of the members voting 
at any regular meeting of the Society, provided that suggested amendments 
have been brought to the attention of the Council of the Society in time to be 
sent to all the members at least one month previous to the meeting. 

CONTRACT WITH THE NEW YORK BOTANICAL GARDEN 

The Mycological Society of America hereby adopts Mycologia as its official 
organ on the following terms: 

1. Mycologia will continue to be published by the New York Botanical 
Garden, the editorial policies to be determined by an Editorial Board, con- 
sisting of a Managing Editor appointed by the New York Botanical Garden, 
and five Editors elected by the Mycological Society of America. The term 
of office of the five elected editors will be five years, except that at the start 
they will be designated to serve one to five years respectively. One editor 
will be elected annually, thereafter, to fill the place of each retiring editor. 

The six members of the Editorial Board will elect an Editor-in-Chief from 
among their number. He will be eligible for repeated reelection. Final 
decision of all questions on editorial policy will be made by him, except that 
the Managing Editor will have full authority in all matters pertaining to the 
finances of the journal. 
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2. All personal subscribers now receiving Mycologia may become members 
of the Mycological Society of America if they so desire. Institutional sub- 
scribers to Mycologia are not to be regarded as members of the Society. 

3. All members of the Mycological Society of America in good standing 
will receive Mycologia, In return the Society will transmit to the New York 
Botanical Garden, through the Managing Editor, four dollars per year for 
each such member. 

4. The New York Botanical Garden agrees to spend on the publication 
and distribution of Mycologia all funds received from subscriptions, as well 
as all funds transmitted by the Mycological Society of America. The^Garden 
further agrees to use for these purposes all sums received from the sale of those 
volumes of the journal which shall be published after this contract is put in 
force. Earlier volumes remain the property of the New York Botanical 
Garden. It is understood that the journal will be used by the Garden for 
exchange purposes as formerly. Should the contract be terminated, it is 
agreed by the Mycological Society of America that all excess stock of Mycologia 
then on hand will be regarded as the property of the New York Botanical 
Garden. 

5. The New York Botanical Garden reserves the fourth cover page to be 
used without charge for the advertisement of its publications, including 
Mycologia. The other three cover pages will be used by the Mycological 
Society of America as it may see fit. AW sums collected from paid advertising 
will be expended on the journal. 

6. This contract may be altered at any time by mutual agreement of the 
New York Botanical Garden and the Mycological Society of America. It 
may be terminated at the end of any calendar year on six months written 
notice should it prove unsatisfactory to either party concerned. 

7. The contract goes into effect at the beginning of the calendar year 1933. 

Past and Present Officers 

Vice-President 

1933 G.W. Martin 

1934 B. 0. Dodge 

1935 John Dearness 

1936 A. H. R. Buller 

1937 L. O. Overholts 

1938 E. B. Mains 

1939 D.H. Linder 

1940 E. A. Bessey 

1941 W.H. Snell 

1942 J.N. Couch 

1943 F. D. Kern 

1944 N. E. Stevens 


President 

1932 Wm. H. Weston, Jr. 

1933 C. L. Shear 

1934 H. S. Jackson 

1935 B. 0. Dodge 

1936 H. M. Fitzpatrick 

1937 John Dearness 

1938 L. 0. Overholts 

1939 H. H.Whetzel 

1940 D.H. Linder 

1941 E. A. Bessey 

1942 E. B. Mains 

1943 J. N. Couch 

1944 G. W. Martin 
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Secretary-Treasurer Councilors 


1932-35 

H. M. Fitzpatrick 

1932 

N. E. Stevens 

1936-38 

D. H. Linder 

1932-33 

H, S. Jackson 

1939-41 

J. N. Couch 

1933-34 

C. R. Orton 

1942-44 

G. B. Cummins 

1934-35 

L. 0. Overholts 



1935-36 

C. L. Shear 



1936-37 

B. 0. Dodge 



1937-38 

H. M. Fitzpatrick 



1938-39 

W. H. Weston 



1939-40 

L. 0. Overholts 



1940-41 

H. H. Whetzel 



1941-42 

F. D. Kern 



1942-43 

D. H. Linder 



1943 

F. D. Heald 



1943-44 

C, W. Dodge 



1943-44 

E. B. Mains 



1944-45 

Lee Bonar 



1944-45 

J. N. Couch 


Editorial Board of Mycologia 


1933- F. J. Seaver, Managing Editor and Editor-in-Chief 


1933 

H. M. Fitzpatrick 

1940-41 

F. K. Sparrow 

1933-34 

J. A. Stevenson 

1938-42 

S. M. Zeller 

1933-35 

F. A. Wolf 

1939-43 

H. S. Jackson 

1933-36 

G. R. Bisby 

1940-44 

J. A. Stevenson 

1933-37 

E. B. Mains 

1941-45 

J. H. Miller 

1934-38 

G. W. Martin 

1942-46 

J. G. Hopkins 

1935-39 

J. A. Stevenson 

1943-47 

A. H. Smith 

1936-40 

F. A. Wolf 

1944-48 

W. W. Ray 

1937-41 

J. N. Couch (resigned 




Dec. 1939) 


Membership Committee 

F. J. Seaver, Chairman Erdman West 

S.M. Zeller E. B. Mains 

Nomenclature Committee 

D. P. Rogers, Chairman F. J. Seaver 

H. M. Fitzpatrick A. H. Smith 

H. S. Jackson F. K. Sparrow 

E. B. Mains 

Committee on Medical Mycology 

F. D. Weidman, Chairman C. W. Emmons 

R. W. Benham J. G. Hopkins 

A, L. Carrion A. Howell, Jr. 

N. F, Conan t 
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Representatives on Council A. A. A. S. (1944) 

Chas. Thom E. M. Gilbert 

Representative to National Research Council 
N. E. Stevens 

Representatives to Council Union of American Biological 
Societies (1944) 

J. S. Karling G. D. Darker 

Representative to Editorial Committee American Journal 
OF Botany 
L. R. Hesler 

FINANCIAL STATEMENT 
December 31, 1942“December 31, 1943 


Balance on hand December 31, 1942: 

Cash.... $ 756.33 

Government bonds 200.00 

Savings account 600.00 

Receipts: 

Annual dues in part 1943, 1944. . 1,659.67 

Interest on savings account 11.31 

Expenditures: 

New York Botanical Garden for Mycologia $1,336.00 

Returned checks and discounts 1 1 .39 

Postage and envelopes 24.69 

Secretarial help 15.75 

Mimeographing and printing 5.76 

Refunds to members 2.00 

Binding Society archives. 9.15 

Bank service charges 4.46 


Balance on hand, December 31, 1943 

Cash 

Government bonds , 

Savings account 

$3,227.31 $3,227.31 

(signed) George B. Cummins, Secretary-Treasurer 
Examined and found correct: 

C. Chairman of Auditing Committee 

Jan. 10, 1944 


$1,409.20 

636.80 

940.00 

241.31 
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S. duriaeana and S. curreyana with the Sphacelia stage of Claviceps nigri- 
cans 426 
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INDEX TO GENERA AND SPECIES 

New names and the final members of new combinations are in bold face 
type. Mistakes in the spelling of scientific names encountered in the text are 


corrected in the index. 

x4.bortiporus 67, 68 ; biennis 68 ; bore- 
alis 68 ; distort us 68 ; humilis 68 
Abstoma 627, 629-631, 637 ; Longii 
628; reticulatum 627 
Achlya 413, 638, 646; flagellata 646, 

^ '647 , A 

Achorella guianensis 457 
Achorion 611, 615, 617; gallinae 620; 
gypseum 605, 615-617, 621, 622, 
62A 625; Quinckeanum 617, 620; 
Schoenleinii 618, 620 
Acrostalagmus 416, 418, 419 
Actinomyces bovis 620; madurae 620 
Aecidium 505, 507; Adenariae 516; 
Aquilegiae 183 ; Goutareae 505 ; Hy- 
memocallidis 505; Jacquemontiae 
•54 ■■■■•■• A. 

Aegerida pallida 183 
Agaricus 243, 284, 365; auricolor 122; 
bambusigenus 552 ; campestris 244, 
245; croceosanguineus 368; cylin- 
driceps 122 ; eastlandensis 244 ; 
echinatus 243; eugrammus 365, 
366; hordus 257; olivascens 113; 
palmarum 364; psammopus 258; 
pyrrhus 367 ; pyrrhus var. leiospora 
367; Rhoadsii 122, 552; subcernuus 
364; venosus 183; vinaceo-umbri- 
nus 242; vulgaris 183; Weberianus 
1,22 ■ . 

Albatrellus 68, 69; albidus 69; fuli- 
gineus 68 

Aleuria 223; aurantia 223 
Aleurodiscus 99, 294 
Allescheria 189; Boydii 188, 189, 192, 
193 

Allomyces 196-198, 201, 202, 204, 
207, 209, 308, 369, 370, 380, 381, 
654, 663 ; anomalus 208; arbusculus 

194, 207, 209, 309, 311, 369-372, 
379-381, 650-652, 663; arbusculus 
var. minor 309; cystogenus 194, 

195, 200, 202, 205, 206, 208-210; 


javanicus 194, 207, 310, 369, 381 ; 
moniliformis 194, 195, 197, 199, 
202, 206, 208; neomoniliformis 194, 
208 

Alternaria 470, 471, 473, 479, 482, 
484, 485, 489-493, 497, 499, 501, 
502, 538, 539, 541, 546-549 ; Brassi- 
eae var. Citri 485; Citri 469-474, 
476-478, 480-482, 484-500, 502, 548, 
549; fasciculata 494; hispida 485; 
Mali 493, 500, 502; stemphylioides 
538-549; tenuis 487, 491, 493-498, 
500 

Alytosporium 588 

Amanita 135, 366, 367 ; calyptroderma 
127; mexicana 366 

Amanitopsis 125; vagina ta 127; va- 
ginata fulva 127; velosa 126, 127 
Amoebochytrium rhizidioides 207, 357 
Amylocystis 66, 67 ; lapponicus 67 
Amyloporia 66, 67; calcea 67 
Angiopsora 55 ; lenticularis 505 ; pal- 
lescens 55; Zeae 55 
Anthracophyllum 365, 366 
Antrodia 66; mollis 66 
Aphanomyces 413, 415 
Aporpium 66, 67; canescens 67 
Arachniotus 266 

Arcyria versicolor 550; vitellina 550 
Ar miliaria 125, 129; Boryana 122; 
caligata 128, 129; imperialis 125; 
mellea 90 ; ponderosa 1 29 ; squamo- 
sidisca 122 ; subcaligata 125, 128 
Arthrobotrys 138, 150, 152-154, 160, 
392 ; arthrobotryoides 145, 146, 151, 

1 53 , 1 54, 16 1,1 62 , 169, 170 ; cla- 
dodes 138, 139, 142, 143, 145; 
cladodes var. niacroides 141, 144, 

154, 168, 391; conoides 143, 153, 
154, 383, 392 ;dactyloides 160, 383; 
entomopaga 385, 387, 389, 391, 392, 
394; irregularis 151; musiformis 
153, 154, 383, 392; oligospora 139, 
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143, 145, 147, 148, 150, 152--154, 
383, 392; superba 139, 145, 148, 
150, 152-154, 161, 392; superba ir- 
regularis 151-153 
Arthuria 55 ; columbiana 55 
Aspergillus 266, 283, 307, 555, 556, 
560, 574, 575; alliaceus 574; averia- 
ceus 574; caespitosus 563-565, 575; 
cmnamomeus 570; Fischeri 266, 
268, 269, 272, 274, 275; flavipes 
568; fumigatus 266, 268; fuscus 
570; grantjlosus 565, 567, 568, 575; 
herbariorum 267, 275; janus 556, 
558, 560, 574 ; Janus var. brevis 561, 
562, 575; nidulans 565, 575; niger 
571, 575* niger mut. cinnamotneus 
570; 571; niger mut. Schiemanni 
570, 571; ochraceus 574, 575; pana- 
mensis 568-571, 575; repens 270, 
274; sparsus 572-575; Sydowi 560, 
575; unguis 572; ustus 565, 568, 
575; variecolor 565; versicolor 560; 
wentii 570 
Asporotrichum 588 
Asterella Passiflorae 447 
Asterina 441, 446, 447, 459; anonicola 
444 ; antioquensis 445 ; confertissima 
447; coriacella 448; cubensis 447; 
diplocarpa 446, 448; diplopoda 448; 
Libertiae 446; megalospora 447; 
melanotes 447; Montagnei 447; 
Passiflorae 447; perconferta 447; 
Phenacis 448; Schlechteriana 446; 
Sidae 446; sidicola 446; similis 446; 
Solanaceartim 448 ; Tacsoniae var. 
Passiflorae 447 ; venezuelana 446 
Asterinella 444, 459 ; antioquensis 445 ; 

Bredemeyerae 443 ; Winteriana 444 
Asterochaete 66; megalopora 66 
Asterostromella 69 
Astraeus 637 

Athelia 77, 78; citrina 77; sericea 77, 
78; strigosa muscigena 77; Typhae 
77 ; velutina 77 
Atylospora atomacea 122 

Bacillus 625; subtilis 497 
Bacterium coli 497 
Baeostratoporus 67, 68; Braunii 68 
Bagnisiopsis 452, 457, 458; amadelpha 
456, 457; miconicola 456; peribe- 
buyensis 457; Toledo! 457 
Balladyna monotheca 439 
Biannularia 129 
Bjerkandera 66; adusta 66 
Blastocladiella 200, 205, 209; cysto- 
gena 206, 209 

Boletochaete 358, 360; brunneosetosa 
359; spinifera 359 
Boletopsis 67 

Boletus 362; affinis 361 ; Braunii 360, 


361 ; crassus 360, 361 ; flavimargina- 
tus 122; spinifer 359; tabacinus"362; 
tropicus 360, 361; unicolor 74; viri- 
diflavus 122 
Bondarzewia 67 

Botrytis 241; cinerea 214, 234, 241, 
282; convoluta 241 
Brachyallomyces 195, 206, 208 
Bubakia argentinensis 506; Crotoms 
506; mexicana 506; stratosus 506; 
venezuelana 506 
Bulbopodium 130 
Byssochlamys fulva 267 
Byssocorticium 67, 69 ; atrovirens 69 

Caldesiella 72 

Callistosporium 363, 364; Heimii 363; 

palmarum 363, 364; psilocybe 363 
Calocera 71; divaricata 553 
Calostoma 630^ 

Cantharellus cibarius 246 
Castoreum 630, 631, 637 
Catacauma flabella 20; Ingae 452 
Catathelasma 129 
Cephalosporium 418, 419, 424 
Cephalothecium 150; roseum 150; 
roseum var. arthrobotryoides 150, 
153 

Ceraporus 66; viridans 66 
Ceratophora 68 

Ceratostomella 306; radicicola 305 
CercosporgL 172, 283, 518-522, 525; 
abchazica 175; Aleuritidis 282, 283; 
arachidicola 520; Arcti-Ambrosiae 
175; biformis 175; Celo&e 175; 
Cephalanthi 176; Chrysanthemi 
176; condensata 176; daizu 176; 
daturicola 175; Davisii 519, 524; 
Diodiae 176; glandulosa 176; Gom- 
phrenae 172; Gonolobi 173; Lycii 
176; Meliloti 519; Pasp^ali 173; per- 
sonata 176; Physocarpi 176; rhoina 
176; salviicola 176; sojina 176; sor- 
dida 520, 525; Stapbyleae 174; 
zebrina 519 

Cercosporina daturicola 175 
Ceriomyces 294; aureissimus 122; 

flavissimus 122 
Cerotelium Fici 62 
Cerrena 66, 68; unicolor 68 
Cliaconia 466, 468 
Chaetocalathus 278, 368 
Chaetpporellus 66, 67 ; latitans 67 
Chaetoporus 66; euporus 66 
Chalaropsis thielavioides 305 
Chrysocyclus Mikaniae 55 
Ciboria 461-463 ^ 

Cintractia Caricis 291; chinesis 290; 
Elynae 290, 293; hyperborea 290; 
Kobresiae 291, 293; minor 407; 
peribebuyensis 407 
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Cladochytrium 638; crassum 646 ; re- 
plicatuni 643, 646 
Gladosporium 648 ; herbarum 648 
Ciaviceps nigricans 426-428 
Clitocybe 246, 368; Gruberi 2.45 
Clitopilus 368 

Collybia 364; cirrhata 260; Cookei 
260; Heimii 363; olympiana 260; 
palmarum 364; racemosa 260; tu- 

berovsa 260 
Goltricia 66, 68 

Copelandia 552 ; papilionacea 552 ; 
Westii552 

Goriolelliis 66; sepium 66 ^ 

Goriolopsis 66; occidentalis 66 
Goriolus 66 ; versicolor 66 
Gorticium 70, 73, 77, 79, 90, 94, 99, 
294; alutaceum 89, 294; arachnoi- 
deum 87, 88, 90, 94; Atkinsonii 86, 
87; bicolor 77; calceum 74, 96, 98; 
confine 87; conigenum 295, 296- 
298; coroniferum 86; coronilla 70, 
72, 73, 75-77, 87, 88, 90-93; cre- 
moricolor 72; diademiferum 70, 76, 
85; diademiferum perfuga 85; ef> 
fuscatum 29i, 299; fastidiosum 78; 
fibrillosum 85; Hirschii 94, 95; in- 
canum 90; investiens 87; masculi 
89; niveo-cremeum 76, 79-81, 95, 
96, 103; oetosporum 70, 88, 91-93; 
radiosum 89; roseopallens 294; sub- 
invisibile 74; suecicum 79, 80, 96- 
99, 103; sulphureum 77-79; trigono- 
spermum 85; vagum 294; varians 
89, 94 

Gortinarius 125; argutus 130; largi- 
formis 122; obliquus 130; prae- 
brevipes 122; praefelleus 122; re- 
galis 129, 130; sublargus 122; 
Westiil22 

Grepidotus 368; albissimus 122; la- 
ceratus 367; pyrrhus 367 
Cribraria aurantia 551; vulgaris 551 
Grinipellis 277, 278, 368; hirticeps 
278; maxima 276-278 
Gristella 78, 79, 367; cristata 78 
Gryptoporus 66; volvatus 66 
Gyclomyces 66; fusciis 66 
Gycloporus 66; Greenii 66 
Gystoderma 366 

Gystogenes 194, 195, 202, 206, 208 
Gystomyces 466 

Dactylaria 138, 161; brochopaga 383; 
Candida 383; haptospora 166, 167, 
386: polycephala 155, 158;psychro- 
phila 151, 161-163, 165, 170; thau- 
masia 143, 154, 155, 158, 159, 383 
Dactylella 158, 161, 168, 397; asthen- 
opaga 166, 167, 386; bembicodes 
157, 158, 383; ellipsospora 157, 166, 


167, 383, 386; gephyropaga 154, 
158, 383, 390; heterospora 143, 154, 
157 

Daedalea 67 ; quercina 67 
Daedaleopsis 67; confragosa 67 
Dasyspora 56; foveolata 56; gregaria 
56 

Debaryomyces 224 
Dematium 588 
Diachora 20 

Dictyostelium discoideum 575 
Dictyuchus 413 
Diderma stellare 183 
Dimerium costaricense 433 
Diplophlyctis 351-353, 355-357; in- 
testina 356, 357 
Doassansia 412; Rbinanthi 412 
Dothidea graminis 46 
Pothidina peribebuyensis 456, 457 
Durvillea 75 

Elaphomyces 628, 269 
Endochvtrium 638, 646; operculatum 
644,645,647 

Endoconidiophora 305; coenilescens 
300, 302, 303, 305; moniliformis 
304; variospora 303, 305, 306; vir- 
escens 301, 302, 306 
Endophyllachora 20 
Endophylloides portoricensis 507 
Entomophthora anisoplia 343 
Entyloma 592; wyomingense 411 
Epidermophyton 609, 617; inguinale 
617, 620; interdigitale 621, 622 
Epidocium ambiens 427, 428 
Episthele Typhae 77 
Euallomyees 195, 206, 208, 369-371 

Farysia Garicis-filicinae 403; Merrilli 
403 ; olivacea 403 ; ugandana 403 
Fibuliporia 66, 67 ; mollusca 67 
Filoboletus 363 
Fistulina 67 ; hepatica 67 
Flammula 368 
Fomes 66; fomentarius 66 
Fomitopsis 66; pinicola 66 
Fulvidula 368 

Funalia 66; mons-veneris 66 
Fusarium 315 

Galerina 552, 553; nana 552, 553 
Galzinia 69, 72, 99, 101, 103, 308; cy- 
mosa 97, 100, 103; occidentalis 97, 
100, 102, 103; pedicellata 97, 99- 
103 

Ganoderma 66, 90; lucidum 66 
Geaster 637 
Geastrum 629, 630 
Geopetalum albissimum 122 
Gliocladium4l7,422; fimbriatum 346, 
348; roseum 422; vermoeseni 422 
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Gloeocystidiuni 73; coroniferum 86, 
87 ; Sernanderi 87 
Gloeophyllum 67; sepiarium 67 
Gloeoporus 66; conchoides 66 
Gloeotulasnella pinicola 90; trauma- 
tica 100 

Grandinia 79, 84; Brlnkmanni 72, 75, 
89; muscicola 83; raduloides 75, 83 
Grifola 69; platypora 69 
Guignardia Buxi 220 
Gymnopilus 368; palmarum 363, 364 
Gymnopus albistrictus 122; alliaceus 
122; mammillatus 122 
Gymnosporangium 268, 275; clavari- 
aeforme 211, 212; clavipes 211-214 
Gyrodon 360 
Gyrophana 69 

Gyroporus 360, 361; Rhoadsiae 122; 
stramineus 361 

Hansenula 224, 225, 229, 232, 233; 

anomala 226, 229; saturna 226, 229 
Hapalopilus 66; gilvus 90; nidulans 66 
Haploporus 66, 68; odorus 68 
Hebeloma crustuUniforme 136 
Helicobasidium 71, 282; purpureum 
281 

Helicogloea Lagerheimi 100, 101 
Helminthosporium 315 
Hemispora porcelli 620; rugosa 620 
Heptasporium 73, 75, 76; gracile 89 
Heteroporus 68 ^ 

Hexagona 66; nitida 66^ 
Hirschioporus 67; abietinus 67 
Hydnum 84; diaphanum 84; musci- 
cola 83, 84; raduloides 82; rules- 
cens 183; virginianum 122 
Hygrophorus inocybiformis 246, 247; 

olivaceo-alubus 247 ; pustulatus 247 
Hypholoma 251; Agaves 364; disper- 
sum var. idahoense 247; dispersum 
var. typicum 248; incomptum 251; 
olympianum 248, 249; radicosum 
249; subochraceum 250; tsugaecola 
251 

Hypochnus asterophorus 84, 85; coro- 
natus 88, 94; fumosus 79 
Hyponectria 216-218, 221, 222, 424; 
Buxi 218-221, 416, 424,425 

Inocybe 247, 552, 553; praevillosa 122 
Inoloma 130 

Inonotus 66; cuticularis 66 
Irene sidicola 434 

Irenina 435; hyptidicola 434, 439; 
Pittieri 434 

Irenopsis 435; Molleriana 434; Mol- 
leriana var. sidicola 434; Pittieri 434' 
Irpex 67; coronifera 87; lacteus 67 
Isaria 350; umbrina 183 
Ischnoderma 66; resinosum 66 


Lachnocladium 553; brasiliense 553 
Lactaria camphorata 120; floridana 
122; luteola 122; mucida 250; 
praeseriflua 122; sublata 122; tor- 
minosa 122; villosa 122 
Laestadia Buxi 220 
Laetiporus 66; sulphureus 66 
Lembosia Perseae 449 
Lentinellus 368 

Lentinus 368; scyphoides 554; sub- 
scyphoides 554 
Lentodium floridanum 122 
Lenzites 67; betulina 67 
Leotia mitrula 183 

Lepiota 125, 366; Allenae 131; denu- 
data 131 ; fiavescens 130, 131 ; Glat- 
felteri 132, 133; lutea 131, 135; lu- 
tea var. aurantiofioccosa 134; spec- 
tabilis 131; subdryophila 122; sul- 
phurina 135; trunciola 122 
Lepiotella 366 
Lepista praevillosa 122 
Leprieurina Winteriana 445 
Leptomitus 663 

Leucogyroporus 362; pisciodorus 362; 
stramineus 362 

Leucomyces 366, 367 ; mexicanus 358, 
366, 367 

Leucopaxillus 137, 246, 368; gigan- 
teus 137 ; gracillimus 553 ; pulcherri- 
mus 246 

Leucophellinus 66, 68; irpicioides 68 
Lycogalopsis 630 
Lysisporium 588 

Macrophoma 222, 537; Candollei 215, 
222 

Macrosporium 469, 490, 491, 497, 499, 
501, 502; Citri 493, 494, 500; sar- 
ciniforme 491 ; sarcinula 491 
Magnusia nitida 267 
Maireella andina 457; guianensis 457 
Marasmius 340, 365; crinis-equi 340; 

equicrinis 340; squamosidiscus 122 
Mara valia 466 

Martinia 214 * 

Melampsora 508; Euphorbiae-genicu- 
latae 507 

Melanoleuca 125, 126, 136, 137, 309; 
angelesiana 252,- 253; dehiscens 
252; eccentrica 251; entoloma 122; 
equestris 309; Lewisii 125, 135, 136; 
mirabilis252; praecox252, 253; Reai 
136, 137; sublata 122; subrimosa 
122 

Melanopsichium austro-americanum 
MO , ;■■■■ , • 

Meliola 439, 458; amphitricha 435; 
antioquensis 435; Banarae 439; 
circinans 435; hariotula 436; Lan- 
tanae 436 ; makilingiana 436 ; Psidii 
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437; venezuelana 437; Xylosmae 
439 ; xylosmicola 438 
Merisma 77; cristatum 77; fastidio- 
sum.77; foetidum 77 
Merulioporia 67, 69; incrassata 69; 
taxicola 69 

Merulius 67; lacrymans 69; tremello- 
^ siis 67 

Mesophellia 629-631, 636, 637; Tay- 
lorii 636, 637 
MesophelHaceae 631 
Metachora 20 
Metapeltella 450 

Metarrhizium 343, 346, 349; Aniso- 
pliae 343, 344, 346, 348, 349; glu- 
tinosum 344, 346, 348 
Micropeltella 449, 450 
Micropeltidium 449, 450; monense 
450; portoricense 449, 450 
Micropelt is 449 

Microsporum 609-613, 615, 617-619, 
625; Audouini 602, 608, 611, 612, 
614-616, 619-623, 625; caninum 
613; depauperatum 611; equinum 
611; felineum 613, 621, 624; fer- 
rugineum 611, 620; fulvum 615, 
616, 618, 624, 625; gypseum 615, 
617; lanosum 611, 613-615, 617, 
619, 621, 622; pertenue 611; Stil- 
liansi 619, 625 

Microthyrium Loranthi 443; Phora- 
dendri 442 ; rhombisporum 443 
Monacrosporium 159, 161; elegans 
159, 161; megasporum 159, 161 
Monosporium apiospermum 188-190, 
192, 193 

Morchella patula 530 
Mucor 418, 423; hyalinus 423-425 
Mundkurella 594; Heptapleuri 596 
Mutinus 263, 265: caninus 263, 265; 
can in us var. albus 263, 264; Ra- 
venelii 265 

My coderma 224; cutaneum 620 
Mycosphaerella 283, 518; Aleuritidis 
282, 283; arachidicola 521; Davisii 
523, 525; lethalis 519, 523 ; Tulasnei 
648 

Mycosyrinx 594 

Naucoria atomacea 122; nana 552 
Mectria 220, 221; RousseHana 215, 
220, 534; RousseHana var. viridis 
421 

Nectriella 220, 222, 420, 421 ; coronata 
420; RousseHana 216, 218, 220, 221, 
420-422, 424, 425; RousseHana var. 
viridis 420 

Nephrochytrium 351-353, 356, 357; 
amazonensis 352, 353, 356, 357, 
647; auranticum 357; stellatum 357 
Neurospora 214; sitophila 214 


Nothopanus 364-366; eugrammtts 
365 ; guadelupensis 365 ; vinosofus- 
cus 365 

Nowakowskiella 357, 643, 647; elegans 
646; elongata 646; granulata 355, 
646; ramosa 646 
Nyssopsora Thwaitesii 591 

Odontia Archeri 307 ; Brinkmanni 70, 
87, 88, 90-94 
Oidium 299; albicans 620 
OHvea 466 
Omphalia 364 
Oospora destructor 349 
Ophiobolus graminis 315 
Osmoporus 66, 67; caticasicus 67; 
odoratus 67 

Oxyporus 67; popuHnus 67 

Panaeolus Westii 552 
Panellus 365 
Panus 365 
Paragyrodon 360 

Parapeltella 450; portoricense 449 
Parasterina 441; melanotes 447, 448; 
Montagnei 448 

Parodiopsis 432 ; bicoronata 433 ; Ste- 
vensi 431-433 
Paxillus 368 

Pellicularia 74, 299; priiinata 88 
Pelloporus 66; corrugJs 66 
Penicillium 164, 170, 267, 274, 275, 
283, 350, 417, 422-424; An isopliae 
343 ; avellaneum 267 ; notatum 307 ; 
roseum 418, 421-425 
Peniophora 90; byssoides 77; glebu- 
losa 98; gracillima 98; velutina 77 
Pericladium 287, 291, 293; Grewiae 
288, 292, 293;, Piperii 287. 288, 293 
Perisporina 432; manaosensis 432; 
truncata 432 

Perisporium 431; gramineum 431; 

truncatum 431, 432 
Peziza aurantia 223; repanda 183 
Phaeogyroporus 360, 361; Braunii 
360 361 ; tropicus 360 
Phaeolus 66; Schweinitzii 66 
Phaeoschiffnerula 439 « 

Phakopsora 56, 61, 508; Aeschyno- 
menis 56; antiguensis 508; Cheri- 
moliae 56; columbiana 55; Grota- 
lariae 57; Randiae 508 
Phellinus 66; igniarius 66 
Phialophora brunnescens 577; fas- 
tigiata 576; malorum 576-578, 580, 
582, 584-587, 589; repens 577; ver- 
rucosa 576, 586 
Phlebia 78; vaga 69, 79 
Phlebiella 67, &, 78, 79; vaga 79 
PhoHota 262; carbonaria 253, 254; 
carbonicola 254 ; cruentata 254 ; 
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fiammans 254-256 ; . Kauffmaniana 
254-256; lucifer 255; terrestris 254; 
tuberculosa 254 

Phoma 486; carpogena 222; eonidio- 
gena 485 

Phyllachora 18-20, 453-455; Abuti- 
lonis 452; acuminata 35, 50; Agro- 
stidis 46, 50; Ammophilae 21, 22, 
39, 50; i\ndropogi 25, 50; Anthe- 
phorae 22, 29, 50; antioquensis 28, 
50; Arthrostylidii 49, 50; Arundi- 
nariae 24, 48, 50; Arundinellae 22, 
29, 50; i\sperellae 46, 50; Boute- 
louae 21, 42, 50, 453 ; boutelouicola 
42, 50; brevifolia 22, 27, 50; Bromi 
46, 50; cenchricola 29, 50; Chaeto- 
chioae 35, 50; Chardonii 23, 33, 50; 
chloridicola 42, 50; Cinnae 47, 50; 
clavata 453 ; coloradensis 23, 42, 50 ; 
congruens 24, 37, 50; cornispora 23, 
24, 35, 50; cornispora-necrotica 35, 
50; Cyperi var. obtusata 28; Dio- 
cleae 454; diplocarpa 24, 44, 50; 
Elymi 46, 50; Epicampis 23, 24, 39, 
50; Eragrostidis 21, 22, 45, 50; 
Erianthi 23, 27, 50; Eriochloae 21, 
23, 30, 50; Eriochloae columbiensis 
30; excelsior 34, 49, 50; graminis 
18, 21, 22, 46, 50; graminis Elymo- 
rum 46; graminis f. Hystricis 46; 
graminis f. Oryzopsidis 42; graminis 
Panici 31; graminis Tupi 31; guia- 
nensis 22, 34, 50; gynericola 454; 
heterospora 24, 36, 50; Imperatae 
28, 50; inconspicua 455; insularis 

21, 38, 50; Lasiacis 23, 24, 31, 50; 
Leersiae 24, 39, 50; Leonardi 34, 50; 
Leptochloae 23, 24, 43, 50; Iiiteo- 
maculata 22, 26, 50; macorisensis 

22, 30, 50; Maydis 22, 24, 50; 
Melicae 46, 50; microspora 34, 50; 
microstroma 37, 50; minima 43, 50; 
minuta 453; Murilloi 35, 50; nervi- 
sequia 22, 25, 50; notabilis 454; 
Nuttalliana 44, 50; Oplismeni 31, 
50; Ortonii 35, 50; Oryzopsidis 23, 
42, 50; oxyspora 23, 24, 28, 50, 455; 
Pammelii 23, 24, 44, 50; Panici 31, 
34, 50; Panici-olivacei 31, 50; parilis 
21, 37, 50; paspalicola 21, 22, 37, 50; 
Paspali-virgati 34, 50; Phalaridis 
21, 39, 50; portoricensis 23, 49, 
50; punctum 22, 31, 50; quadra- 
spora 21, 23. 26, 50; Raciborskii 36, 
50; serialis 22, 44, 50; seriata 36, 
50; silvatica 22-24, 46, 50; Sorghas- 
tri 28, 50; Spartinae 21, 44, 50; . 
sphaerosperma 21, 29, 50, 455; 
sphaerospora 29, 50; Standleyi 31, 
50 ; tetraspora 23, 49, 51 ; tetraspori- 
cola 23, 35, 51; texensis 23, 41, 51; 


tripsacina 24, 25, 51 ; vaginata 38, 
51; Vanderystii 36, 51; Vismiae 455; 
viilgata 22, 40, 51 ; Wilsonii 22, 33, 

■■■ 51 

, Phyllodontia 68; Magn usd 68 
Physalospora Panici 34 
Physarum contextum 183 ’ 

Physopella Cherimoliae 56, ficina 62 
Pichia 224, 225, 229, 230, 232; fer- 
mentans 232 ; membranefaciens 226 
229 

Piptoporus 66; betulinus 66, 90 
Pleolpidium inflatum 647 
Pleospora herbarum 491 
Pleurotus 365, 368 
Plicatura crispa 554 
Podaxis 630 

Podoporia 66; sanguinolenta 66 
Polypilus 67, 69; ramosissimus 69 
Polyporoletus 363 

Polyporus 66, 69; montanus 67; tii- 
beraster 66 

Polyrhizon Capparidis 442 
Polystictus 66, 68; perennis 68; to- 
mentosus 68 

Polystomella costaricensis 441 
Poria 73, 77, 79, 82, 84; albo-lutea 79; 

albo-pallescens 79; onusta 72, 80 
Poronidulus 66; conchifer 66 
Porothelium 67; fimbriatum 67 
Prilleuxina 444; antioquensis 445; 
Winteriana 444 

Prospodium 503, 509, 510; araguatum 
509; Cumminsii 509; depallens 510 
Psathyrella subcernua 364 
Pseudociboria 460; umbrina 460, 462 
Pseudomelasmia 20 
Pseudomonas 225 

Pseudonectria 220, 534-536; pachy- 
sandricola 535, 536, 537; Rous- 
seliana 535 

Pseudoparodiella Vernoniae 431 
Pseudotrametes, 66, 68; gibbosa 68 
Psilocybe 363; conLssans 364 
Pterula 553; capillaris 553; pallescens 
553 '’ 

Ptychogaster 394; cubensis 299 
Puccinia 55, 56, 63, 513, 514; Aegopo- 
gonis 511; Chaetii 511; claviformis 
512; corona ta 314; deformata 57; 
dolosa 511; Eupatorii-columbiani 
512; Euphorbiae longipes 59; falla- 
ciosa 57; fallax 57; festata 59; glu- 
marum 512; graminis Tritici 315; 
Helianthi 214; Hilleriae 512; Hol- 
wayula 513; Hyptidis 514; impedita 
514; invaginata 57; Malvacearum 
59; Mirandensis 514; Mogiphanis 
63; morobensis 513; offuscata 514; 
Oyedaeae 513 ; pallescens 55 ; rotun- 
data 516: rubricans 5 7 ; Scleriae 514; 
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scleriicola 514; Solani-tristis 515; 
Sorghi 55, 214; iinilateralis 58; ve~ 
lata 59 ; venezttelana 58 ; Waltheriae 
59 , , , V 

Pucciniosira 63; Eupatorii 507 
Puiveroboletiis 360; Ravenelii 360 
IXcnoportis 66; cinnabarinus 66 
Pyrrhoglossum 367, 368; pyrrhus 367 
Pythium 138, 154, 166, 168, 210, 308, 
638, 639, 643, 646, 647; adhaerens 
198; gracile 638, 639; graminicolum 
168; intermedium 643; monosper- 
mum 643; palingenes 383 ; ultimum 
382; vexans 382 

Questeria 439; monotheca 439 

Radiigera 628--631, 637; atrogleba 
628-630, 633, 634, 635, 637; fusco- 
gleba 628-630, 632, 633, 637; Tay- 
lorii630, 636, 637 
Radulum membranaceum 72 
Ravenelia 466; antiguana 60; cauli- 
cola 59; cubensis 60; indica 515; 
mirandensis 60; portoricensis 61; 
spinulosa 60 

Rhagadolobium Cucurbitacearum 442 
Rhinotrichum 294 
Rhizidium 647; lignicola 356, 357 
Rhizoctonia Crocorum 281 
Rhizophlyctis 638, 644, 646, 647; 

Petersenii 644; rosea 644, 645, 647 
Rhizophydium 638; carpophilum 645; 
globosum 645, 647; pollinis 645; 
sphaerocarpum 645 
Ripartites 368 

Rozella 638-640, 644, 646, 647; 
Achlyae 646, 647; Apodyae 640; 
Cladochytrii 639, 643, 646; cuculus 
643; Endochytrii 644, 646, 647; 
laevis 638, 639, 641-643, 646; 
Rhiphidii 640; Rhizophlyctii 639, 
644, 646; Rhizophydii 645-647 
Rozellopsis 647 ; Waterhouseii 640 
Russula 113, 114, 117, 118, 125; 
amethystina 108, 110, 309; auranti- 
alutea 115; badia 110; Blackfordae 
117; blanda 106; brunneola 107; 
Burkei 109, 112; Burlinghamiae 
106 ; cinerascens 109, 1 1 2 ; compacta 
116; cyanoxantha 116, 117; Da- 
visii 107-109; dura 105, 106; eccen- 
trica 116; elatior 113; flava 115; 
flaviceps 109, 115; flocculosa 107; 
foetens 112; fucosa 109, 111, 112; 
heterospora 308; Hibbardae 117; 
insignis 106; insignita 106; integra 
113; lactea 106; lepida 122; lepidb 
forniis 122; luteotacta 112, 113; 
magnifica 109, 114, 115; Mariae 
107, 109; mexicana 113; mordax 


109, 110; Murrillii 108-110; novi- 
spora 309; ochroleucoides 105, 106; 
olivacea 107, 108; olivascens 114; 
paludosa 113; perplexa 106, 109; 
polyphylla 109, 114, 115; praeurn- 
bonata 109, 117; pulchra 106, 109; 
punctata 108, 110; rosella 112; ru- 
brotincta 113; sardonia 112; seris- 
sima 109, 111, 112; simulans 109. 
116, 117; squalida 109, 111, 112; 
subolivascens 113, 114; sulcatipes 
107, 109; variata 109, 116, 117; 
vesca 107; vesicatoria 109, 118, 
119; xerampelina 104, 110-112 
Rutstroemia 461, 462 

Saccardinula usteriana 450 
Saccharomyces Binot 620; San Felice 
620 

Saprolegnia 413 
vSarcodon reticulatus 122 
Scedosporium apiospermum 193 
Schiffnerula 439; monotheca 439; ro^ 
busta 440; Rubi 440 
Schizonella 594 
Schizophyllum umbrinum 554 
Scbroeteria 594 

Sclerotinia 234, 241, 461; Curreyana 
427, 428; Duriaeana 426, 428; 
Fuckeliana 282; minor 234; nigri- 
cans 428; Ricini 234; sclerotiorum 
234, 236, 238-241; Trifoliorum 234, 
239,241 

Sclerotium 282; durum 281, 282; Eleo- 
charidis 427; nigricans 426-428 
Scutiger 67-69, 363; pes-caprae 69; 
tuberosus 69 

Sebacina 71 , 77, 78; calcea 96; incrus- 
tans 77, 78; podlachica 100 
Septotinia 214 
Serpula 67, 69 

Sistotrema 67, 69-71, 73-75, 99; albo- 
luteum 79 ; albo-pallescens 79 ; cine- 
reum 74; confluens 67, 74, 79; 
coronilla 77, 89; subtrigonosper- 
mum 84 

Sminthurides 383, 393, 397; serra-tus 
383,393 

Smithiomyces 366, 367; mexicantts 
366 

Soppittiella 78; fastidiosa 78 
Sorosporella Agrostidis 350 
Sorosporium Arundinellae 407; glu- 
tinosum 407; Pollinae 408; reili- 
anum 292, 408; tanganyikeanum 
408 ; terrareginalense 409 ; texanum 
409 

Sphacelia ambiens 427, 428; nigricans 
426-428; tenella 427, 428 
Sphacelotheca 405; anniilata 286, 289; 
borealis 404; borealis var. chinensis 
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404 ; Caricis-petitianae 404 ; cruenta 
289, 405; Linderii 405; maxiritiana 
405; nankingensis 406; Penniseti- 
japonici 406; Polygoni-serrulati 
406; Raciborskii 406; Schoenanthi 
290 ; Stewartii 290, 293 ; tonglinensis 
406 ; tropicoafricana 407 
Sphaeria Agrostidis 40; Andropogi 25; 
andropogonicola 26; atrovirens var. 
Buxi 217, 220; biformis 183; Buxi 
218; cirrosa 183; dubia 183; fimeti 
183; graminis 20, 46; graminis 
cinerascens 40; graminis Elymorum 
46; inquinans 183; luteo-maculata 
26 j nervisequia 25; Panici 31; po- . 
doides 183; populina 183; punctum 
31 ; ventricosa 183 
Sphaeroboliis 630 

Sphaerodothis 455; Mer aniae 455; 

portoricensis 49 ; spHaerosperma 29 
Sphaeropsis nialorum 222 
Sphenospora 464, 466; Copaiferae 
466; Kevorkianii 464 
Spongipellis 66; spumeus 66 
Sporophlyctidium africanum 207 
Sporophlyctis rostrata 207 
Sporotrichnum 294, 588-590, 620; 
badiiim 588; carpogenum 576, 577, 
585, 589; geochroum 589; malorum 
576, 577, 585, 589; roseum 588, 589; 
virescens 588 

Stemphylium 485, 489-491, 493, 502, 
539, 541, 546, 547, 549; botryosum 
491, 546 ; Citri 492, 500; congestum 
547; dendriticum 547; lanuginosum 
546, 548 : 

Stilbum citrinum 183 
Stropharia alachuana 122 

Telamonia 130 
Thecaphora Haumani 410 
Thelephora 72, 77, 78; cristata 78, 79; 
fastidiosa 78; illinita 96, 98; magni- 
spora 554; palmata 77 
Thielavia 275; terricola 267 
Thyella hirtiflora 55 
Tilletia Ayresii 410; pennisetina 410; 
Rkei 410 

Tomentella 72, 78 
Tracbyspora 75 
Trametes 66; suaveolens 66 
Tranzcheliella otophora 401 
4'rechispora 69-79, 94, 95, 98, 99, 308; 
albo-lutea 79, 80, 82 ; albo-pallescens 

79, 80, 82; Brinkmanni 80, 81, 83, 
87, 88, 96, 103; candidissima 69, 99; 
coronifera 80, 81, 86, 88, 103; 
diademifera 80, 81, 85, 103 ; Hirschii 

80, 81, 94, 103; mtiscicola 80, 81, 
83, 84, 103 ; onusta 73, 75-77, 79-82, 


84, 103; Raduloides 80-82, 103; 
Sernanderi 80, 81, 87, 103; subtri- 
gonosperma 80, 81, 84, 103 ; trachy- 
spora 69, 99 

Tricholoma 309, 364; atrosquamosum 
257 ; atroviolaceum 256, 257 ; auran- 
tiO“Olivaceum 257, 259; elytroides 
257'; hordum 257; ionides 262; 
ionides var. farinaceum 261 , 262 ; 
ionides var. typicum 262; murina- 
ceum 257; pardinum 257; portento- 
sum 261; psammopodium 259; 
rhizoideum 259, 260; sderotoideum 
260; spermaticum 261 ; squarrulo- 
sum 257; subpulverulentum 137; 
subumbrinum 260, 261; terreum 
247; vaccinum 259 

Trichophyton 608-610, 614-617, 620; 
cerebriforme 620; crateriforme 614; 
equiniim 620; fumatum 620; gyp- 
seum 617; gypseum asteroides 621; 
niveum 620; plicatile 620; pur- 
pureum 617, 621, 622; violaceum 
612, 620-622 

Trichothecium 138, 150, 151, 166, 
167, 170; arrhenopum 167; roseum 
168 

Trichothyrium dubiosum 439 

Trogia 554; cantharelloides 554 

Tulasnella 71, 76 

Tylopilus 362; felleus 363; plumbeo- 
violaceus 363; Rhoadsiae 122, 363; 
tabacinus 362, 363 

Tylostoma 318-320, 329, 332, 335; 
australianum 335; cretaceum 321- 
324 ; egranulosum 335 ; excentricum 
331, 332; involucratum 328, 330; 
lysocephalum 325, 326; macro- 
cephalum 336, 337; macrosporum 
329; meristostoma 333-335; opa- 
cum 327-329, 338; Readeri 335; 
Rickii 335 

Tyromyces 66; chioneus 66 

Uleodothis andina 457 

Uredo 61, 282, 283, 516; Alchorneae 
515; antiguensis 508; Caricis 291; 
Cherimoliae 56, 57; Coccolobae 61, 
63, 64; Combreti 61 ; confluens 183 ; 
Cupheae 516; cupheicola 516; 
Cyathulae 62 ; Erythrinae 515; 
ficina 62; Lafoenseae 516; longaen- 
sis 61; maculans 62, 63; Mono- 
chaeti 63 ; paraphysata 5 15 ; Pehriae 
516; rhombica 516; terminale 61; 
uviferae 61, 63 ; venezuelana 58 

Urocystis Colchici 292, 293, 411; 
Colchici-lutei 411; Stipae 292; Tri- 
tici 293, 411 

Uromyces appendiculatus 517; cis- 
neroanus 517; Cologaniae 64; cos- 



699 


Index to Volume XXXVI 


tancensis 506; dolichosporus 64; 
Hellerianus 64; Vignae 517 
Uromycladium 466 
Urvillea 75 

Ustilago 287, 293 ; Amphilophidis 400 ; 
belgiana 401 ; Burkillii 400 ; Cordai 
286, 288, 293; Cynodontis 289, 401 ; 
Grewiae 286, 292; Hordei 289; 
Isachnes 401; jehudana 401; Ku- 
sanoi 403; lycoperdiformis 402 ; 
morobiana 402; nuda 289; reticu- 
lata, 286, 289, 293; Stewairtii 403; 
Tritici 289; utriculosa 286, 288, 289 

Vararia 67, 69 

Venenarius 367; mexicanus 366 
Verticillium 215, 216, 218, 220, 416, 
417, 419, 420, 422, 423; Buxi 216, 
217, 221, 222, 416, 418-420, 422- 
425 

Volutella 215, 216, 218, 220, 416, 417, 
419-423, 532, 534-537; Buxi 215- 
217, 220-222, 416-425, 535, 537; 
Pachysandrae 532; pachysandri- 
cola 536 


Volvaria 127 
Vuilleminia 99 

Xanthidium subhastiferum 645 
Xanthoconium 361, 362; alRne 362; 

stramineum 362 
Xerocomus 359, 360 
Xerotinus 365 

Xerotus 365; afer 365, 366; guadelu- 
pensis 365, 366; vinosofuscus 365, 
366 

Xylodon 66; paradoxus 66 
Xylosorium 286, 287, 291, 293; Piperii 
287, 293 

Ypilospora 465, 466 

Zygohansenula 224, 225, 228, 229, 
231, 232; calif ornica 226-231 
Zygopichia 224, 225, 227-233; Cheva- 
lieri 225, 227, 229; Chevalieri var. 
Andersonii 225, 227, 228, 230, 231; 
farinosa 224, 225, 229, 232 
Zygosaccharomvces 224, 233; bisporus 
225 



